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STATE  OF  MAINE. 


In  BOAED  OF  IllTS&llAL  ImFROTXMBNTI,  ? 

April  23, 183a  S 

Orderxd,  That  the  Land  Agent  is  hereby  authorized  and  empowered 
to  cause  an  exploration  and  atinreyof  the  ArooKook  River  and  ita 
tributary  waters  the  ensuing  year,  by  some  suitable  person  with  a  par- 
ticular reference  to  the  settlement  of  that  country  and  for  a  water 
communication  between  the  Penobscot  and  Aroostook  and  Fish  Rivers. 


LAim  Officx,        } 
May  Ist,  1838.  $ 

To  EzEKiEL  Holmes,  Esq.  of  Winthrop^ 

Sir: — Pursuant  to  the  above  order  of  the  Board  of  Internal  Improve* 
ments,  you  are  authorized  and  requested  to  select  suitable  assistants, 
and  proceed  as  soon  as  practicable  in  the  above  mentioned  exploration 
and  survey,  which  you  will  finish  in  such  a  manner  as  in  your  opinion 
may  best  promote  the  interest  of  the  State.  You  will  make  a  recon- 
noisance  of  the  Sebois  River  and  ascertain  the  practicability  of  a  water 
communication  between  this  river  and  La  Pompique,  also  between  the 
Little  Machias  and  Fish  Rivers,  and  at  such  other  points  on  the  Aroos- 
took between  the  St.  John  and  Penobscot  Rivers,  as  you  may  deem 
advisable.  Tou  will  examine  the  geology  and  mineralogy  of  the 
country,  and  present  in  your  Report  a  topographical  account  of  the 
same—describing  the  streams,  mill  sites,  mountams,  ponds,  bogs,  &c. ; 
the  ^wth,  quality  and  extent  of  different  soils,  and  in  what  direction 
it  will  be  advisable  to  open  roads  and  the  facilities  for  making  the 
same.  You  will  notice  the  climate,  in  what  it  differs  from  the  settled 
parts  of  the  State — the  adaptation  of  that  region  for  particular  products 
— ^the  facilities  for  boating,  and  the  transportation  of  lumber,  and  all  such 
other  particulars  as  you  may  deem  valuable.  You  are  requested  to 
return  specimens  of  minerals  and  soils  to  this  office  with  localities 
designated,  and  interesting  specimens  of  natural  history,  such  as  fossils, 
bones,  horns,  shells,  plants,  seeds,  d&c,  when  the  same  can  be  done 
without  much  inconvenience. 

ELUAH  L.  HAMLIN,  Land  Agent 


7^  ike  Hoffut  of  ReprtietUatioea : 

In  compliance  with  the  request  of  the  House  of  Repreeentativea  of 
tins  date,  I  herewith  ky  belbre  it,  «the  Report  of  Doct  Hohnee,  vpon  an 

Agricnltiinl  Survey  of  the  Axoortook,  for  the  year  1838." 

JOHN  FAHtFIELIX 
CouHCiii  Chambeb,  } 
Match  21, 183a     S 
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7b  the  Board  of  Internal  Improvements  for  thiV^faU 

qf  Maine.  \,..^ 

It  was  thought  advisable,  the  better  to  fulfil  -tlia 
intentions  of  the  Board  of  Internal  Improvemeuta; 
as  expressed  in  the  foregoing  orders,  to  take  two 
different  views  of  the  country.  One  when  it  was 
under  the  influence  of  the  abundance  of  water  in 
the  spring  of  the  year,  and  the  other  when  under 
the  influence  of  the  frosts  and  partial  drought  of 
autumn.  In  an  agricultural  point  of  view,  one 
could  much  better  judge  of  the  nature  and  capacity 
of  tlie  soil,  and  the  general  capabilities  of  the  coun- 
try, by  examining  its  features  during  these  two 
seasons,  than  by  a  single  view  of  it  in  midsummer, 
when  every  thing  is  green  and  flourishing. 

Accordingly,  on  the  receipt  of  your  orders,  I 
repaired  to  Bangor  and  made  arrangements  for  the 
expedition. 

In  the  spring,  I  was  accompanied  by  Messrs.  J. 
Cbace  and  J.  Simmons,  as  batteau  men,  and  Joe 
Tomer  to  manage  the  birch.  Capt.  R.  Smithwick 
volunteered  to  accompany  us  gratcdtoudy,  being 
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« 

desirous  of  ex«q|iiniDg  the  natural  history  of  that 
r^oD. 

Id  the  au^Qfon,  1  was  accompanied  by  J.  Sim- 
mons and  .-Prince  Thomas,  as  boat-men,  and  J. 
Baboock:'iiiVthe  birch.  Mr.  S.  A.  Jewett,  of 
Pittston>'f^  went  with  as  as  assistant. 

On. my' arrival  at  Bangor,  I  found  the  Surveyor 
Generaf/ fitting  out  a  company  to  the  same  section 
of  tberfbuntry,  for  the  purpose  of  lotting  out  Town- 
Bhi}j|''No.  10  and  12,  5th  Range  on  the  Aroostook 
fn^gri  and  we  concluded  to  put  our  forces  together, 
itM'  proceed  in  company  under  the  direction  of 
..iQapt  Parrot. 

Our  boats  and  supplies  left  Old  Town  on  the 
2l8t  of  May,  and  we  took  stage  to  Mattawamkeag 
Point,  in  order  to  meet  them  there  and  proceed  up 
the  Penobscot,  it  being  our  design  to  go  up  the 
Sebois,  a  branch  of  the  Penobscot,  carry  across 
the  portage  into  La  Pompique,  and  thence  down 
the  Aroostook  to  the  place  of  destination,  viz: 
No.  10,  there  make  a  general  depot  for  our  sup- 
plies»  and  each  party  divide  off  to  perform  their 
respective  duties. 

DuuUary  observations  an  improving  the  navigation  of  the 
Penobscot  River. — Reconnoisance  of  the  La  Pomptfti^, 
and  portage  thence  to  the  Sebois. — Reconnoisance  of  the 
Little  Machias  Rtoer^  and  the  portage  thence  to  the 
Eagle  Lakes. 

In  order  to  render  the  Penobscot  river  safe  and 
easy  for  boating,  two  things  are  necessary ;— either 
to  canal  ilrom  Bangor  to  the  Lakes  above,  or  to 
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create  slack  water  nayigatioa  by  means  of  a  series  of 
dams  and  locks.  The  latter  is  mach  more  feasible 
and  economical.  The  existing  obstacles  which 
present  themselves  to  the  present  navigation  of  this 
river,  are,  the  ''rips,"  which  are  occasioned  prin- 
cipally by  loose  boulders  of  rocks — and  the  "  falls," 
occasioned  by  the  occurrence  of  ledges  crossing,  its 
bed  and  intercepting  its  waters.  As  a  general  thing, 
there  is  an  abundance  of  water  throughout  the  year 
for  the  ordinary  purposes  of  boating  in  light  bat- 
teaus,  but  not  dways  enough  to  run  large  quantities 
of  logs  and  heavy  lumber. 

The  first  most  important  tributary  to  this  noble 
river,  is  the  Piscataquis,  which  enters  it  at  right 
angles  on  the  western  side,  thirty-six  miles  above 
the  city  of  Bangor.  The  dam  and  lock  at  the 
month  of  this  stream,  erected  by  the  enterprise  of 
Mr.  Miller,  if  I  mistake  not,  demonstrate  the  utility 
of  such  improvements;  and  the  practicability  of 
them  as  adapted  to  these  waters,  is  fairly  tested  by 
the  ease  and  safety  with  which  boats  and  rafts 
descend  or  ascend  the  fails  at  this  place,  once  so 
difficult  to  navigate.  Between  Bangor  and  Matta- 
wamkeag  Point,  no  particular  examination  was 
made. 

The  Mattawamkeag  enters  the  Penobscot  on  the 
east  side,  sixty  miles  above  Bangor. 

The  point  formed  by  the  junction  of  these  rivers 
was  not  long  ago  the  site  of  a  large  Indian  village. 
It  is  an  elevated  alluvial  plain,  and  commands  three 
views  of  the  two  rivers, — viz:  up  and  down  the 
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Penobscot  and  up  the  Mattawamkeag.  This  last 
named  stream  is  an  extensive  one.  It  in  fact  drains 
nearly  the  whole  region  of  country  soath  of  the 
Aroostook  and  its  tributaries.  It  is  abont  320  feet 
wide  at  this  place^  and  the  Penobscot  is  nearly  500 
feet  in  width.  A  short  distance  above  the  mouth, 
as  you  proceed  up  the  Penobscot,  the  slate  rock 
crops  out  on  the  bank  as  it  crosses  the  river,  but 
occasions  no  change  in  the  current.  The  water 
between  this  and  "  Nickalou,'^  or  "  crotch''  of  the 
river,  is  very  good  for  boating,  but  as  you  enter  the 
east  branch,  large  granite  boulders  occur*  which 
cause  a  pretty  strong  rapid  when  the  water  is  high. 
It  is  sometimes  necessary  to  warp  boats  by.  These 
boulders  may  be  very  easily  removed,  and  as  no  other 
cause  to  produce  the  rapids  is  visible,  I  conclude 
they  would  cease  on  removing  them.  From  this 
{dace  it  is  very  good  boating  at  the  common  pitch  of 
water,  until  you  come  to  the  foot  of  what  is  called 
*«  Ledge  Falls."  These  are  caused  by  slate  rocks 
crossing  the  river.  Here  a  dam  and  lock  would  be 
necessary.  The  site  for  a  dam  is  very  good  indeed, 
and  as  it  is  a  good  situation  for  mills,  the  expense 
would  undoubtedly  be  indemnified  by  the  use  of  the 
water  for  that  purpose.  We  found  it  necessary  to 
warp  our  boats  up  here.  These  rapids  are  not  far 
from  the  south  line  of  Township  No.  1,  7th  Range. 
Above  this  the  water  is  somewhat  sluggish  for  some 
distance,  and  the  boating  is  good  until  you  come  to  a 
place  called  ''Rocky  Rips."  Here  is  a  strong  rapid. 
It  is  formed  by  the  slate  rock— a  somewhat  taloose 
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slate,  impregnated  with  mnall  quantities  of  lime. 
The  strata  run  parallel  with  the  river,  or  rather  the 
river  runs  parallel  with  them,  and  has  worn  for 
itself  a  channel  of  abont  200  feet  in  width. 

The  western  bank  is  not  very  high,  but  it  rises 
abruptly  from  the  water,  while  the  eastern  is  much 
lower.  Here  is  also  a  good  site  for  mills.  Two 
dams  would  be  necessary  to  slacken  the  water,  or  a 
short  canal  might  be  constructed  around  the  falls. 
We  found  it  necessary  to  take  out  a  part  of  our 
Joad  and  warp  the  boats  up.  Above  these  falls  it 
is  good  boating  for  a  mile  or  two,  when  yon  come 
to  the  foot  of  *'  Grindstone  Falls."  At  this  place 
the  river  has  worn  a  trough  through  the  ledge  which 
is  parallel  to  the  course  of  the  current.  The  banks 
on  each  side  aro  rough  and  precipitous.  The  slate 
of  which  this  ledge  is  composed,  like  the  last  men* 
tioned,  is  somewhat  talcose  and  contains  lime. 
Masses  of  grauwacke  aro  also  found  here.  The 
rock  is  much  decomposed  and  the  fragments  or 
**  shingle"  cover  the  shores  to  some  extent. 

Near  the  shores,  the  ledge  comes  up  to  the  surface 
of  the  ground,  and  there  is  of  course  a  little  soil 
upon  it.  There  aro  several  good  sites  here  for 
dams,  either  for  mills  or  for  slack  water,  or  for  both. 
The  portage  here  is  about  half  a  mile  in  length, 
and  the  chance  for  an  inclined  plane  and  railway 
around  the  foils,  is  very  good  indeed.  This  would 
undoubtedly  be  the  best  and  most  economical  mode 
of  overcoming  the  obstacles  to  the  navigation  of 
the  river  at  this  place. 
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Above  these  falls  we  had  very  good  boating  for  half 
a  day — say  six  or  eight  miles  distance,  when  we 
came  to  **  Whetstone  Falls."  The  river  here 
crosses  the  ledge  at  right  angles,  which  crops  out  on 
both  sides  of  the  river,  and  is  of  the  same  character 
as  that  mentioned  above.  Here  is  a  very  good  sit- 
uation for  dams,  and  also  a  very  good  site  for  an 
inclined  plane  and  railway  around  the  falls,  which 
I  think  would  be  the  better  way  to  surmount  them. 
The  portage  is  about  half  a  mile  in  length,  over 
which  we  found  it  necessary  to  carry  our  cargo,  but 
the  boats  were  warped  up  over  the  rapids  or  falls. 

From  this  you  have  a  long  reach  of  smooth  water 
which  affords  very  good  boating.  The  country 
also  improves  in  appearance,  for,  instead  of  the  burnt 
trees  and  sterile  rocks  which  mark  much  of  the 
country  for  some  miles  below,  a  hard  wood  growth 
appears,  patches  of  interval  shew  tliemselves,  and 
the  upland  in  the  rear  of  them  is  evidently  of  a  good 
quality.  This  appearance  continues  until  you  come 
to  the  mouth  of  the  Wassataquick,  which  enters 
the  Penobscot  on  the  west  side.  Around  the 
mouth  of  this  stream  is  a  large  body  of  interval 
land,  while  on  the  opposite  side,  on  the  east,  the 
land  rises  gradually  into  a  large  swell,  covered  with 
hard  wood.  Two  settlers,  Messrs.  Hunt  and 
Dace,  have  got  very  good  farms  under  cultivation 
here.  They  are  at  present  the  highest  up  of  any 
on  this  branch  of  the  Penobscot,  and  are  the  last 
inhabitants  that  the  traveller  finds  as  he  proceeds 
up  the  river. 
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It  may  be  well  txy  remark  here,  that  the  true 
Wassataqaick  is  called  East  Branch  on  Greenleaf 's 
map  of  Maine,  and  the  true  East  Branch  is  called 
Wassataquick.  The  water  continues  good  for 
boating  until  you  come  to  the  mouth  of  the  Sebois. 
This  branch  enters  the  Penobscot  from  the  east, 
and  takes  its  rise  in  several  large  lakes  which  are 
near  the  waters  of  the  Aroostook. 

The  land  around  its  mouth  is  of  that  description 
known  by  the  name  of  low  interval.  From  this 
place,  as  you  continue  up  the  Penobscot,  the  water 
becomes  quick  and  the  boating  hard,  and  it  contin- 
nes  thus  until  you  arrive  at  the  foot  of  the  **  Grand 
Falls"  of  the  East  Branch. 

One  or  two  low  dams  between  this  and  the 
mouth  of  tlie  Sebois,  would  be  of  essential  service 
in  checking  the  force  of  the  current  and  rendering 
it  more  easily  navigated. 

When  we  left  Bangor,  it  was  our  intention  to 
proceed  up  the  Sebots  river,  and  enter  the  Aroos- 
took by  the  La  Pompique;  but,  on  consultation  with 
the  boatmen,  it  was  thought  best  to  continue  up  the 
east  branch  of  Penobscot  into  Montagamon  Lake, 
thence  up  Hay  Brook,  and  carry  across  the  portage 
into  Millinoketsis,  a  lake  of  the  Aroostook.  This 
course,  in  order  to  comply  as  near  as  I  could  with 
my  orders,  would  render  it  necessary  for  me  to  go 
up  the  La  Pompique  from  the  Aroostook,  and  across 
to  the  Sebois  to  examine  the  ground  and  ascertain 
the  practicability  of  connecting  the  two  waters. 
But  as  the  route  proposed  was  thought  to  be  easier 
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fi>r  the  men,  and  would  give  me  a  chance  of  seeing 
more  of  the  Aroostook  valley  than  the  other,  I 
acquiesced  in  the  arrangement  and  kept  in  company 
with  them. 

The  "Grand  Falls,"  as  they  are  called,  area 
series  of  falls  or  rapids,  continuing  for  about  two 
miles  through  a  narro\f  channel  worn  in  the  rocks, 
the  strata  of  which  cross  the  river  and  render  it 
formidable  and  dangerous  for  boats  to  encounter. 
The  first  pitch  of  water  is  near  the  mouth  of  Bow- 
ling Brook,  which  is  a  small  but  wild  and  troubled 
stream  entering  from  the  east.  The  country  in  this 
region  presents  a  dreary  and  barren  aspect.  For- 
merly a  heavy  pine  growth  existed  here,  but  the  fires 
have  swept  it  away  and  left  the  rocks  completely 
bare,  except  occasionally  a  blackened  and  branch- 
less trunk  lifts  itself  up,  as  if  to  make  the  utter 
desolation  of  the  scene  still  more  striking. 

On  carefully  examining  this  spot,  it  is  evident 
that  the  best,  and  indeed  the  only  rational  mode  of 
overcoming  the  obstructions  which  are  presented^ 
and  ^  hich  are  the  greatest  in  the  whole  distance 
from  Bangor  to  the  lakes,  is  by  means  of  an  inclined 
plane  and  railway.  This  may  be  placed  on  the 
east  side  of  the  river  where  is  a  good  site  for  it. 

Dams  could  be  constructed  here  without  much 
trouble,  but  it  would  be  necessary  to  have  several, 
and  in  some  of  the  places  where  they  would  be 
needed  the  river  is  too  narrow  and  too  much  pent 
up  to  give  room  for  the  locks.  At  a  slack  place  in 
the  water  below  the  upper  pitchr  and  also  at  the 
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upper  pitch  of  water,  some  lambermen  have  qdb* 
Btracted  temporary  dams  for  the  purpose  of  com- 
manding the  water  while  mnning  their  logs  down, 
and  they  find  them  to  be  of  essential  service  in  this 
kind  of  business. 

The  lock  formation  here,  is  slate  intermingled 
with  granwacke.  Boolders  of  porphyry  occasion- 
ally shew  themselves,  and  large  masses  of  conglom- 
erate or  pnddingstone  are  strewed  around  in  aban- 
dance*  The  granite  boalders  which  we  occasionally 
met  with  on  onr  way  np,  have  disappeared  some 
distance  below. 

One  of  these  paddingstone  bonlders  was  (bond 
by  Capt  Smithwick,  on  the  west  side  of  the  river, 
meaflDring  six  paces  in  breadth,  seven  paces  in 
length,  and  more  than  eight  feet  in  height  Fran 
the  size  of  them  it  may  be  inferred  that  they  have 
not  travelled  far  from  their  original  location.  The 
momitains  at  a  short  distance  in  the  rear,  are 
nndonbtedly  formed  in  part  or  wholly  of  this  kind  of 
rock.  We  had  not  time  to  go  to  them  and  ascertain 
the  facts.  The  bonlder  above  mentioned  contained 
pieces  of  jasper,  and  also  adalaria  in  small  frag- 
ments. 

Near  the  head  of  the  falls,  on  the  east  side,  are 
found  large  boulders  of  secondary  limestone.  As 
a  similar  limestone  was  discovered  by  our  able 
State  Geok)gist,  Dr.  Jackson,  last  year,  on  the 
Sebois,  it  is  not  impossible  that  they  are  derived 
from  the  same  formation,  and  probably,  when  the 
country  between  these  two  rivers  shall  be  cleared 
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up,  lai^  tracts  of  limestone  formation  will  be  (band 
in  place. 

After  completing  the  portage  of  onr  cargo,  and 
launching  our  boats  once  more  at  the  head  of  the 
falls,  we  Ibund  smooth,  dead,  or  rather  slaggish 
water,  occasioned  undoubtedly  by  the  dams  which 
we  had  passed.  This  continued  for  nearly  a  mile, 
perhaps  more.  It  then  became  more  quick  and  so 
continued  until  we  had  arrived  at  ''Stair  Falls.'' 
This  is  a  rapid,  occasioned  by  a  formation  of  trap 
lock  which  crosses  the  river  at  right  angles  with  its 
course,  and  causes  four  or  five  cascades  of  moderate 
height,  like  a  low  flight  of  stairs.  We  found  it 
necessary  to  warp  our  boats  up  them.  A  dam  and 
lock  would  be  necessary  to  flow  out  the  rapids  at 
this  place.  Above  this  we  again  came  to  sluggish 
water,  which  continued  for  half  a  mile.  The 
scenery  as  you  pass  up  the  river  here,  shifting  and* 
yarying  at  every  turn  of  the  stream,  is  very  beautiful. 
A  mile  or  two  above  this  is  a  large  lake,  known  by 
the  Indian  name,  Montagamon,  at  the  foot  of  which 
a  strong  dam  has  been  built.  This  enables  the  lum- 
bermen to  flow  the  lake  in  the  spring'of  the  year  while 
they  raft  their  logs  down^  and  also  to  increase  the 
water  below  when  they  open  the  gates  to  let  their 
lumber  through,  thus  causing  an  artificial  freshet 
which  assists  them  in  their  whole  route  to  the  mills 
below.  Half  a  m  ile  below  this  dam  the  water  begins 
to  run  very  strong,  and  continues  to  run  more  and 
more  rapidly  until  you  reach  the  foot  of  the  dam, 
A  low  dam  across  the  river  at  the  commencement 
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of  the  rapids,  would  be  of  service  in  improving  the 
navigation  of  this  part  of  the  river,  and  a  lock  v?ould 
be  necessary  in  the  large  dam  at  the  outlet  of  the 
lake,  to  lift  the  boats  into  it. 

The  Montagamon  lake  is  a  large  and  extensive 
body  of  water,  containing  some  fine  islands.  It  is 
sarroanded  by  some  large  heights  of  land  as  well 
as  by  moderate  swells.  There  is  in  the  vicinity  a 
good  growth  of  pine  timber,  from  which  some  of  the 
finest  lumber  that  now  floats  on  the  Penobscot 
waters  is  obtained.  Here  ended  our  hasty  and 
imperfect  examination  of  the  Penobscot*  Just 
beyond  this  lake  we  turned  out  into  a  small  tribu- 
tary called  ''  Hay  Brook,''  which  comes  into  the 
stream  that  connects  the  Montagamon  with  the 
lake  above.  This  brook  takes  its  rise  near  the  head 
waters  of  the  Aroostook,  and  enters  the  Penobscot 
waters  from  the  east. 

The  examination,  as  I  have  just  stated,  was  both 
hasty  and  desultory,  as  we  were  anxious  to  get  to 
our  place  of  deposit  as  soon  as  possible,  and  could 
not  detain  the  men  and  boats  for  the  purpose  of 
taking  admeasurements  or  looking  minutely  into  all 
that  oflered  worthy  of  examination.  It  has  estab- 
lished, however,  in  my  own  mind,  the  importance 
of  improving  the  navigation  of  the  river,  and  con- 
vinced me  that  it  is  perfectly  feasible.  And  I  would 
respectfully  recommend,  that  at  as  early  a  day  as 
possible,  the  Board,  by  consent  of  the  Legislature, 
should  order  a  thorough  and  critical  survey  of  the 
Penobscot  river  with  a  view  of  ascertaining  : — 1st. 
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A  more  complete  topographical  knowledge  of  it; 
and  2d.  What  would  be  requisite  for,  and  the  cost 
of  rendering  it  boatable  with  ease  and  safety. 

Indeed  it  is  a  matter  of  astonishment  to  me,  that, 
while  many  other  of  our  water  courses,  by  no 
means  to  be  compared  with  this  noble  stream,  have 
been  surveyed  by  skilful  Engineers,  this,  which  has 
contributed  and  still  contributes  more  than  any 
other  one,  to  the  strength,  the  wealth,  the  prosperity 
and  importance  of  our  State,  has  hitherto  been 
totally  neglected.  There  is  no  river  in  Maine  that 
waters  such  an  extent  of  country,  or  flows  through 
such  a  diversity  of  soil  as  this.  Every  step  there- 
fore in  improving  it,  would  tend  tobring  the  interior 
nearer  to  the  focus  of  trade,  and  be  opening  as  it  were 
an  additional  avenue  to  the  resources  of  our  country, 
and  thereby  foster  its  growing  powers.  Population 
would  then,  instead  of  crowding  our  seaboard,  or 
hovering  around  our  already  thickly  settled  towns, 
stretch  itself  forth  into  what  is  now  the  wilderness, 
dear  for  itself  new  farms,  and  build  new  towns 
and  villages^  knowing  that  the  communications  to  a 
market  were  open  at  all  times,  and  feeling  that  they 
were  not  wholly  isolated  from  the  rest  of  the  human 
family. 

If  no  other  improvements  could  be  eflected,  it 
would  be  a  praiseworthy  object  for  the  State  to 
assist  in  constructing  good  roads  over  the  several 
portages  around  the  several  falls.  Let  such  roads 
be  properly  and  permanently  made— camps  or 
buildings  of  a  cheap  but  durable  kind  erectied  at 
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Boitable  disUDces,  and  strong  hand  carts  or  trucks 
placed  there  for  the  use  of  those  who  need. 

This  would  be  a  great  convenience  (or  those 
whose  business  may  lead  them  up  the  Penobscot. 
Perhaps  this  may  appear  like  an  idle  scheme  to 
many,  but  there  cannot  be  the  least  doubt,  that,  had 
the  State  done  these  things  fifteen  years  ago,  they 
would  have  yielded  more  than  ten  per  cent,  inter- 
est on  the  cost  of  construction  and  repairs  by  the 
very  saving  in  labor  and  time  spent  in  getting  sup- 
plies and  men  to  and  from  the  public  lands,  for 
surveys  and  explorations  and  other  necessary  expen- 
ditures connected  with  the  care  of  the  public 
domains,  while  the  benefits  and  savings  to  private 
enterprise  would  have  been  immense.  One  unac- 
quainted with  the  facts  can  hardly  have  a  conception 
of  the  severe  labor  that  men  undergo  in  carrying 
boats  and  supplies  over  these  portages,  or  "carrys^" 
as  they  are  called. 

Every  thing  must  be  done  by  main  strength,  and 
that  cannot  always  be  laid  out  to  the  best  advan- 
tage. Oftentimes  they  are  compelled  to  pick  their 
way,  where,  though  frequently  crossed  before,  there 
is  not  a  sign  or  vestige  of  a  footstep  or  path,  and 
where  a  slip  of  the  foot,  loaded  as  they  are,  would 
be  inevitable  death.  It  is  true,  that  the  men  usu- 
ally employed  in  this  work  are  hardy  and  inured  to 
the  business,  but  this  is  no  reason  why  they  should 
be  compelled  to  continually  act  as  beasts  of  burden, 
when  a  little  assistance  from  the  State  would  change 
the  routine  of  operations,  and  make  what  is  now 
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a  most  laborious  and  oflentimes  hazardous  task,  one 
of  comparatively  easy  performance. 

We  found  Hay  Brook  to  be  a  crooked  stream, 
at  first  skirted  with  larches,  or  hacmatacks,  as  this 
growth  is  most  commonly  called.  After  leaving 
this  growth,  you  find  the  course  of  the  stream  lies 
through  a  tract  of  **  Brook  Interval,'^  forming  a 
natural  meadow,  from  which  hay  is  annually  taken 
to  supply  the  teams  of  lumbermen.  This  circum- 
stance probably  gave  the  name  to  the  brook  up 
which  we  were  passing.  After  passing  these  mead- 
ows, on  the  right  bank,  you  find  the  slate  rock 
cropping  out  and  running  in  nearly  an  easterly  direc- 
tion, while  its  strata  are  nearly  perpendicular,  both 
of  which  are  circumstances  not  in  conformity  with 
the  direction  and  dip  of  the  rock  further  below. 

Soon  after  this,  you  come  to  a  ridge  on  the  left, 
of  sandy  soil  covered  with  a  thrifty  growth  of  Nor- 
way pines.  At  the  south  point  of  this  ridge  there 
is  a  small  rapid,  where  would  be  needed  a  dam  about 
tvio  rods  long,  and  a  lock.  After  you  pass  this  the 
stream  widens  and  becomes  more  sluggish,  .  and 
continuing  on  for  about  half  a  mile  further,  yon  come 
to  another  rapid,  more  strong  and  much  longer  than 
the  last.  The  stream  here  forces  its  way  for  thirty 
or  forty  rods  through  a  narrow  passage  in  the  rocks, 
and  is  so  obstructed  with  windfalls  and  loose  rocks, 
that  we  found  it  necessary  to  unload  the  boats  of 
their  cargo  and  carry  it  by,  but  the  boats  were 
warped  up,  lifting  them  occasionally  over  the  obsta* 
des  which  choked  the  channel. 
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It  would  be  necessary  to  constract  at  least  two 
short  dams  with  locks,  in  order  to  slaken  the  water, 
and  to  clear  oat  the  loose  rocks  and  logs  which  lie 
in  the  way.  Above  this  place,  the  stream  bec(»mes 
mnch  more  serpentine  or  winding,  and  the  boats 
are  also  impeded  in  their  progress  by  the  alder 
bushes,  which,  growing  on  each  side,  lean  over  to 
nearly  a  horizontal  position  across  the  water.  There 
appears  to  be  a  good  supply  of  water,  and  the  chan- 
nel may  be  very  much  improved  by  straightening  It 
by  digging  a  new  channel.  The  soil  being  alluvial 
will  allow  this  to  be  done  very  easily.  With  the 
exception  of  windfalls  and  leaning  alder  boshes,  no 

* 

other  obstructions  exist  until  you  come  to  the  portage 
or  carrying  place  between  this  and  the  Aroostook 
waters.  This  portage  is  upon  a  gradual  swell  of  hard 
wood  land,  and  is  two  hundred  and  eighty-six  rods 
in  length.  On  the  northerly  side  lies  **  Millino- 
ketsis,^^  a  beautiful  lake  about  a  mile  in  length,  and 
two  or  three  miles  long.  At  the  head  of  this  lake 
lies  a  large  bog,  which  bends  around  the  foot  of  the 
swell  of  land,  and  through  which  a  passage  might 
be  cut  into  Hay  Brook.  For  reasons  hereafter  to 
be  given,  I  do  not  however  consider  this  the  most 
eligible  place  for  connecting  the  Aroostook  and 
Penobscot  rivers. 

The  Millinoketsis  empties  itself  into  a  dead 
stream  forty  or  fifty  feet  wide,  which  continues 
thus  for  about  two  miles,  when  it  becomes  some- 
what narrower  and  more  rapid  in  its  current.  It 
also  becomes  choked  with  windfalls  and  jams  of 
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logs,  and  the  sides  are  skirted  with  leaning 
alders,  which  obstruct  the  passage  of  boats  very 
mach. 

These  alders  grow  to  the  length  of  twenty  or 
thirty  feet,  and  being  loaded  with  snow  during  the 
winter,  become  fixed  in  nearly  a  horizontal  position. 
Their  branches  become  interwoven  with  those  of 
the  opposite  side,  and  thus  cover  the  waters  of  a 
stream  in  some  places  forty  feet  wide,  and  are  a 
serious  impediment  to  boatmen,  especially  when 
their  leaves  and  branches  are  wet.  The  borders 
of  this  stream  are  also  covered  with  cedars,  ''pump- 
kin" and  sapling  pines,  &c.  It  continues  to  be 
occasionally  encumbered  with  windfalls  until  you 
come  into  the  next  lake,  Millinoket,  and  in  order 
to  improve  it  for  boating,  it  will  be  necessary  to 
construct  two  dams  between  these  two  lakes,  by 
which  to  flow  out  the  rises  that  are  found — ^to  dear 
out  the  channel  by  taking  out  the  loose  rocks  and 
windfalls,  and  to  cut  away  the  tangled  growth  on 
the  sides.  The  average  width  is  about  forty  feet, 
and  its  average  depth  is  not  far  from  three  feet. 

Millinoket  is  a  large  sheet  of  water,  surrounded 
on  all  sides  by  ridges  and  swells  of  land  which  are 
covered  with  a  mixed  growth  of  hard  and  soft 
wood.  This  land  offers,  as  far  as  the  eye  can  judge 
at  a  distance,  tracts  of  good  soil  for  cultivation. 
Proceeding  in  a  northeasterly  course  you  enter  the 
outlet,  which  for  half  a  mile  is  a  broad,  smooth 
stream.  You  then  come  to  a  slight  rapid,  encum- 
bered with  a  jam  of  k^  and  windfalls^  forming  an 
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obstitiction  across  the  whole  stream.  It  would  be 
necessary  to  cat  and  dear  out  these,  in  order  to 
open  the  channel. 

Below  this  we  £>nnd  one  or  two  small  '^rips,'^ 
and  occasionally  the  obstractions  before  mentioned, 
▼iz :  windfalls  and  bushes,  lodging  across  from  bank 
to  bank.  After  passing  these,  we  came  to  still 
water  again  for  half  a  mile,  and  then  entered  the 
main  Aroostook.  A  dam  at  the  head  of  this  slack 
water  would  probably  flow  back  into  the  lake,  and 
thus  render  it  boatable  from  the  main  river  to  the 
Millinoket. 

We  found  the  waters  of  the  Aroostook  swollen 
to  a  high  pitch  by  the  rains  which  had  poured  upon 
US  most  generously  on  our  way  up,  and  they  swept 
our  boats  along  with  a  strong  but  smooth  current. 

About  a  mile  above  a  branch,  called  the  Moose- 
luck,  we  came  to  a  formidable  rapid  which  con* 
tinned  for  some  distance.  Here  we  came  very  near 
losing  one  of  our  boats  bj  its  striking  a  rock.  On  vis- 
iting the  spot  again  in  the  autumn,  when  the  water 
was  very  low,  we  found  the  cause  of  this  rapid  to  be 
a  dyke  or  wall  of  puddingstone  conglomerate  crossing 
the  river  at  right  angles.  A  small  island  is  formed 
in  the  middle  of  the  river.  The  narrow  channel  is 
on  the  right  as  you  pass  down,  and  in  the  left  channel 
between  the  island  and  the  main  land  is  this  per- 
peadicnlar  *'  ledge,"  extending  across  and  forming 
a  natural  dam.  It  is  five  or  six  feet  thick  and 
four  or  five  feet  high.  In  the  spring  of  the  year, 
during  the  freshets,  the  water  rushes  over  it  with 
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great  force.  It  is  from  this  undoubtedly,  that 
the  boulders  of  puddingstone  which  are  found 
so  abundantly  on  the  Aroostook  as  you  coast  down 
it,  were  derived.  There  is,  however,  no  very  bad 
rapid  in  the  river  below  this  until  you  come  to  the 
Grand  Falls,  about  two  miles  or  more  from  its 
month. 


Reconnoisance  of  the  La  Pompique. 

After  depositing  our  supplies  at  the  camp,  in 
No.  10,  we  returned  up  the  Aroostook  for  the  pur- 
pose of  examining  the  La  Pompique,  or,  as  the 
Indians  pronounce  it.  La  Bombique,  and  the  land 
between  it  and  the  Sebois. 

The  La  Pompique  is  a  comparatively  small 
stream,  entering  the  Aroostook  on  the  south  side, 
in  township  No.  9,  Range  7th.  Its  banks  are  low, 
and  encumbered  with  alders  and  leaning  bushes, 
which  obstruct  the  passage  of  boats.  Jams  of  logs, 
and  loose  boulders  of  slate-rock  and  puddingstone, 
also  obstruct  the  navigation  of  it,  and  make  one  or 
two  portages  necessary  for  the  purpose  of  avoiding 
them.  No  ledges  or  rock  formations  were  observed, 
in  place,  all  being  loose  and  easily  removed.  The 
volume  of  water  which  passes  down  it,  in  ordinary 
seasons,  is  sufficient  for  the  common  purposes  of 
boating  in  this  region,  which  is  with  batteaux,  but 
in  times  of  drought  it  must  be  rather  low  and  occa- 
sion difficulty  to  get  up  or  down  it.  Near  the  head 
of  the  stream  are  two  branches,  which  by  being 
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cleared  might  add  much  to  the  amoant  of  water. 
The  distance  between  the  La  Pompiqne  and  the 
Sebois  Lake  is  two  thousand  five  hundred  and  forty- 
eight  feet,  or  one  hundred  and  fifty-four  rods  nearly. 
The  land  on  the  margin  of  the  Sebois  is  quite  low 
and  wet,  and  by  digging  a  canal  of  moderate  depth, 
it  might  be  brought  ten  or  fifteen  rods  nearer  the 
La  Pompique  with  ease.  The  land  between  the 
two  waters  is  a  low  tract  covered  with  a  cedar,  fir 
and  spruce  growth. 

On  taking  the  level  across  we  found  the  La 
Pompique  to  be  seven  feet,  seven  inches  and  nine- 
tenths  higher  than  the  Sebois.* 

There  would  be  no  difficulty  in  forming  a  canal 
between  the  two  on  account  of  the  nature  of  the 
soil,  as  there  is  evidently  no  rocks  of  any  conse- 
quence or  other  obstacles  to  render  digging  difficult. 
One  lock  only  would  be  needed. 

The  expense  of  constructing  a  canal  and  lock 
might  be  estimated  at 
Viz  :  Digging  and  removing,  say  23029 
cubic  yards  of  earth,  at  10  cents 
per  yard,  $2,302  90 

Constructing  lock,  1 ,  500 

$3,802  90 

An  objection  however,  meets  you  on  the  threshold 

which  renders  the  policy  of  constructing  a  canal 

across    exceedingly  questionable.     From    appear- 

*  The  Dlan  and  profile  of  the  route  across  is  deposited  with  the  Board 
of  latenuErlmprovements. 
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ancesy  and  sach  indications  as  could  be  observed,  I 
am  led  to  the  conclusion  that  there  would  be  hardly 
water  enough  in  the  La  Pompiqne  to  serve  as  a 
feeder.  The  branch  of  the  La  Pompique  which 
comes  nearest  to  the  Sebois  arises  in  a  bog  and  is 
rendered  sluggish  in  its  current  by  an  old  beaver 
dam  below.  It  is  possible  that  if  a  high  dam  were 
built  below  the  months  of  the  two  tributaries,  a 
sufficient  supply  might  be  obtained.  It  is  doubtful, 
however,  in  my  mind,  if  a  canal,  even  could  that 
be  effected,  would  be  the  better  medium  of  commu- 
nication. A  railroad,  under  all  the  circumstances, 
offers  the  best  mode  of  overcoming  the  difficulties. 
The  distance  is  short — there  is  plenty  of  lumber 
upon  the  spot,  and  the  ground  for  most  of  the  way 
not  unfavorable. 

The  cost  of  railway  in  the  aggregate  may  be 
estimated  at  $2,4()0;  to  which  add — 

Clearing   the   La  Pompique  and  constructing 

cheap  lock,  •         •         •         .      2,000 

Contingencies,  •        •        •        .        600 


6,000 

Making  the  whole  cost  of  improving  the  boat 
navigation  from  the  Aroostook  into  the  Sebois,  five 
thousand  dollars.  The  distance  from  the  one  to 
the  other,  following  the  La  Pompique,  is  probably 
from  twelve  to  fifteen  miles. 

The  question  next  arises  whether  a  well  con- 
structed turnpike  road  between  the  two  waters 
would  not  answer  every  purpose.    A  good  road. 
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properly  made  and  drained  mighlbe  constracted  for 
j^IOOO; — bat  alloi/ving  it  to  cost  $1000,  the  connec- 
tion may  be  made  between  the  two  rivers  (Sebois 
and  Aroostook)  for  $4,000. 

The  ntih'ty  of  doing  this  must  depend  very  much 
upon  the  practicability  and  amount  of  cost  of  over- 
coming the  obstacles  presented  by  the  falls  of  the 
Sebois  below.  Of  this  I  am  not  able  to  speak,  not 
having  seen  them.  At  present  this  course  is  quite 
a  thoroughfare,  notwithstanding  the  severe  labor 
required  to  pass  through  it.  The  travel,  however, 
through  here,  will  be  somewhat  diminished  by  the 
finishing  of  the  Aroostook  road,  but  still  there  will 
always  be  travel  here,  and  when  the  section  of 
country  in  the  vicinity  becomes  settled,  as  it  one  day 
will,  (and  that  day  may  be  essentially  hastened  by  a 
little  liberality  and  exertion  on  the  part  of  the  State) 
the  travelling  on  this  route  will  increase  in  the  direct 
ratio  of  its  population. 

The  articles  of  transport  for  many  years,  must 
be,  supplies  for  lumbermen — agricultural  produce — 
merchandize,  and  the  lighter  kinds  of  manufactured 
lumber,  such  as  shingles,  clapboards,  staves,  &c. 
Heavy  lumber^  such  as  logs,  timber,  &c.,  cannot 
easily  be  brought  up  stream.  I  can  see  no  other 
course  for  these  than  such  as  nature  has  pointed  out, 
viz :  down  the  Aroostook  and  St.  John  rivers. 

The  Sebois  lake  is  a  large  deep  body  of  water, 
surrounded  on  the  north  and  west  by  high  swells  of 
land  covered  with  a  mixed  growth,  indicative  of 
good  soil  for  agricultural  purposes.     The  La  Pom- 
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pique,  at  a  little  distance  from  its  banks,  is  also 
bordered  with  similar  swells.  Improvement  in  the 
navigation  of  these  two  streams  would  indace  set- 
tlers to  enter  upon  the  lands.  The  limestone  in 
this  region  might  also  be  mentioned  as  affording  a 
soorce  of  profit,  could  the  means  of  transportation 
down  either  river,  or  both,  be  rendered  more  easy 
than  at  present.  Nature  seems  to  have  pointed  out 
what  might  be  done  here  to  advantage,  leaving  just 
enough  unfinished  to  stimulate  man  to  industry  and 
energy  in  completing  it.  The  experience  of  other 
States  demonstrate  the  utility  of  internal  improve- 
ments of  this  kind,  as  connected  with  the  lasting 
prosperity  of  the  State  itself. 


BeamnoUance  of  Little  Machiaa,  and  Portage  to  Eagle 

Lake. 

The  Little  Machias  enters  the  Aroostook  on  the 
north  side,  in  No.  11,  5th  Range,  about  twelve 
miles  below  the  mouth  of  the  St.  Croix,  another 
branch  which  enters  in  No.  10,  same  Range.  It 
is  a  very  serpentine  stream,  but  the  bends  or  crooks 

are  short. 

Its  general  direction  is  northerly.  For  a  mile 
and  a  half  from  its  mouth,  the  water  is  quite  rapid, 
and  affords  a  very  good  mill  site,  which  I  understand 
is  taken  up  and  about  being  improved  for  this  pur- 
pose by  an  enterprising  citizen  oi  Augusta.  After 
passing  up  this  distance,  there  is  a  long  reach  of  still 
water  continuing  for  nearly  or  quite  ten  miles.    This 
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brings  you  within  a  mile  and  a  half  or  two  miles 
of  the  Little  Machias  lake.  Here  you  again  meet 
with  rapid  water,  and  another  good  mill  site.  The 
growth  on  the  banks  is  principally  what  is  known 
here  by  the  name  of  black  growth,  that  is  to  say, 
pine,  cedar,  spruce,  fir,  &c.  There  is  little  or  no 
larch  or  hackmatack  found  here.  The  npper  half 
of  this  river  runs  through  low  interval  land,  such  as 
is  best  known  to  our  farmers  by  the  name  of  **brook 
internal,"  though  it  is  a  little  more  sandy  than  that 
kind  of  interval  is  generally. 

The  margin  of  its  banks  is  crowded  with  a  thick 
growth  of  alders,  such  as  has  been  heretofore 
described.  The  pine  growth  is  more  abundant 
here  than  on  any  of  the  other  branches  which  we 
have  described,  though  not  quite  so  large  as  some 
on  the  main  river,  owing  probably  to  its  having  been 
culled  over,  as,  judging  from  the  camps  and  logging 
roads  which  we  occasionally  met  with,  the  lumber- 
men had  been  there  operating  undoubtedly  on  their 
own  high  responsibility.  No  ledges  or  rocks  appear 
there  in  place,  but  loose  boulders  prevail  near  the 
npper  part,  especially  near  the  lake.  They  are  of 
the  same  character  as  those  before  mentioned, 
such  as  slate,  pudding  stone,  Aic.  The  Little 
Machias  lake,  through  which  this  stream  passes, 
for  we  found  that  it  continued  further  north,  is 
about  three  miles  long,  and  perhaps  a  mile  and  a 
half  wide,  and  extends  in  a  direction  west  by  north. 
It  is  surrounded  with  ridges  of  a  moderate  height, 
covered  with  a  hard  wood  growth.    At  the  upper 
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extremity  of  this  lake,  on  the  northeast  shore,  fs  the 
portage  from  this  to  Eagle  lake,  which  is  the  upper- 
most lake,  or  source  of  Fish  river,  and  the  first  of 
an  extensive  and  interesting  chain  of  lakes,  stretching 
to  the  northeast  nearly  parallel  \i^ith  the  St.  John 
river,  and  reaching,  as  we  were  informed,  to  within 
fifteen  or  twenty  miles  of  the  Grand  Falls.  Of  this 
we  are  not  certain.  It  is  pretty  certain,  however, 
that  they  have  never  been  explored  by  any  Agent  of 
the  State,  and  all  that  is  known  respecting  the  east- 
erly part  of  them  is  derived  from  the  French  at 
Madawaska,  who  have  fished  and  hanted  in  and 
about  them. 

The  portage  above  mentioned  is  two  miles  and 
three  eighths  long,  and  passes  over  a  beautiful  swell 
of  hardwood  land.  This  swell  sinks  gradually  to 
the  west,  and  again  rises,,  thus  forming  a  low  valley, 
which  affords  a  very  eligible  site  for  a  canal,  rail 
road  or  turnpike,  for  facilitating  the  transportation 
between  the  two  waters. 

On  perambulating  the  valley,  I  found  a  brook 
running  into  the  Little  Machias.  This  continues 
up  to  nearly  the  summit  level  between  the  two 
waters,  when  it  suddenly  turns  to  the  left,,  or  west- 
erly. This,  should  it  be  needed,  would  make  a  good 
feeder — ^from  this  angle  in  the  brook  commences  a 
natural  meadow,  about  forty  rods  in  length.  A  thick 
growth  of  firs  and  spruces  next  appear,  and  continue 
fbr  some  rods,  when  another  brook  shews  itself,, 
running  into  Eagle  lake. 

On  taking  the  level  through  this  valley,  I  found 
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the  waters  of  the  Eagle  lake  to  be  twenty-^three  feet 
higher  than  those  of  the  Little  Machias.*  The  dis- 
tance between  the  two  is  11,880  feet,  or  two  and  a 
quarter  miles. 

Eagle  lake  is  a  large,  deep  body  of  water,  crooked 
in  shape,  being  made  up  of  two  arms  nearly  at  right 
angles  to  each  other,  and  the  distance  is  probably, 
from  one  end  to  the  other,  from  twelve  to  twenty 
miles.  The  width  is  variable,  say  from  one  to  four 
miles,  and  it  affords  at  all  seasons  of  the  year  a  vast 
yoiume  of  water. 

The  nature  of  the  soil  between  the  two  lakes  is 
mostly  alluvial,  and  the  growth  is  made  up  of 
cedars,  firs  and  spruces.  There  would  probably  be 
found  nothing  to  make  digging  difficult,  and  every 
advantage  is  offered  for  the  construction  of  a  canal, 
with  locks.  The  cost  of  improving  the  Little 
Machias  and  connecting  it  with  Eagle  lake,  may  be 
estimated  at  $17,092  50. 

To  improve  the  Little  Machias,  a  dam  and 
lock  would  be  needed  at  the  mouth,  and  another 
just  below  the  lake.  The  loose  boulders  removed, 
jams  and  windfalls  cut  away,  and  also  the  alders 
upon  the  banks — the  stream  straightened  by  cutting 
across  the  little  peninsulas,  or  **  ox  bows,''  as  they 
are  here  called,  and  occasionally  a  jettie  or  wing 
dam  put  down  to  deepen  the  channel  in  places  where 
ii  is  broad  and  more  shallow.  This  I  think  may 
be  done  for  $2000. 

*  Pltn  and  profile  of  the  gronnd  axe  deposited  with  the  Board  of  Inter- 
nal ImproTementfl. 
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Excavating  and  removing  118,925  cubic 
yards  of  earth  for  canal  at  10  cents  per 
yard,  .  $11,892  60 

Constructing  three  wooden  locks,  4,000  00 

Wooden  pier  or  breakwater  in  Eagle 
lake,  .  .  200  00 

An  inclined  plane  and  railway  would  be  less 
expensive  and  equally  as  good,  perhaps  better. 
Setting  the  improvennents  of  the  Little  Machias  as 
before,  at  $2,000,  and  two  miles  and  a  quarter  of 
railway  at  $11,250,  the  total  expense  would  amount 
to  $13,250.  The  distance  from  the  Aroostook 
river  to  Eagle  lake  cannot  be  less  than  fifteen  miles. 
The  inclination  of  the  railway,  except  for  a  few  feet 
at  each  end ,  where  it  dips  into  the  water,  would  be 
so  gradual  and  slight  that  no  fixed  engine  would  be 
needed,  and  horse  power  would  be  amply  sufficient 
to  transport  loaded  boats  of  considerable  burthen 
from  one  lake  to  the  other. 

Should  it  be  thought,  however,  by  the  Board, 
that  the  expense  of  a  canal  or  rail  road  would  be  too 
great  for  the  amount  of  transportation  which  would 
probably  be  done  upon  the  other,  I  would  respect- 
fully suggest  that  a  good  road  between  the  lakes 
would  come  within  the  scope  of  economy,  and 
at  the  same  time  answer  a  good  purpose  for 
facilitating  intercourse  between  the  two  sections 
of  country.  By  winding  around  the  foot  of  the 
swell  of  land,  over  which  the  portage  now  passes,  a 
level  track  might  be  secured,  and  very  good  reading 
founds 
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The  distance  would  probably  be  thus  increased  to 
three  miles,  and  a  good  turnpike  might  be  easily 
constructed  over  this  ground  for  $3,000,  which, 
with  the  $2,000  for  improving  the  Little  Machias, 
would  amount  to  $5,000  for  fifteen  miles  of  water 
and  land  communication.  Or,  should  greater  econ- 
omy be  desired,  and  less  amount  of  improvement 
accomplished ;  by  omitting  the  cutting  through  the 
**ox  bows^^^  building  jetties  and  removing  all  the 
boulden^  the  remainder  might  be  done  upon  the 
MaiMas  for  $1,000,  and  the  sum  total  for  fifteen 
miles  of  very  good  communication  would  then 
amount  to  but  $4^000. 

Should  the  line  of  the  contemplated  Aroostook 
Road,  firom  the  Aroostook  river  to  Madawaska,  be' 
changed,  as  it  undoubtedly  ought  to  be,  so  as  to  run 
upon  the  swells  and  settling  lands  in  the  vicinity  of 
Fish  river,  the  above  expenditure  would  be  amply 
repaid  by  the  saving  of  labor  and  time  in  getting  in 
supplies  for  that  work  through  this  improved  way. 

Should  either  of  the  above  plans  of  internal 
improvements  be  adopted,  you  can  then  have,  with 
comparatively  trifling  additional  expense,  a  complete 
tboroughfare  by  water  from  the  settlement  on  the 
Aroostook  river  to  Madawaska  on  the  St.  John, 
a  distance  of  fifty  miles  or  more,  and  that  too 
through  your  own  territory. 

This  additional  expense  will  consist  in  erecting  a 
few  dams  with  locks  in  the  streams  that  connect  the 
several  lakes  on  the  way  to  the  St.  John. 
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In  order  to  ascertain  more  fully  what  would  be 
probably  necessary  for  the  purpose,  and  to  learn 
what  would  be  the  probable  benefit  of  such  improve- 
ment, we  proceeded,  during  the  fall  excursion,  down 
a  part  of  the  lakes  to  Fish  river,  and  thence  into  the 
St.  John  to  Madawaska. 

The  upper  Eagle  lake  has  two  branches,  one 
bearing  northwesterly  and  the  other  easterly.  Pro- 
ceeding down  the  easterly  branch,  you  come  to  a 
broad  outlet,  which,  lor  a  mile  or  two.  has  a  gentle 
smooth  current.  This  stream  is  estimated  to  be  nine 
or  ten  miles  long.  The  average  depth  at  the  time 
we  descended  it,  was  about  three  feet — width  vary- 
ing from  thirty  to  eighty  feet.  After  descending 
three  or  four  miles,  we  found  that  the  slate  rock 
forms  a  flooring  to  the  stream,  presenting  the  edges 
of  the  strata  for  some  distance,  but  there  are  no 
falls  or  rips  of  any  consequence.  Occasionally  there 
is  a  little  quick  water,  but  nothing  to  retard  the 
progress  of  the  boats  either  way.  A  couple  of  dams 
at  suitable  distances  from  each  other,  with  locks, 
would  make  the  stream  deeper  and  slacken  the 
water  the  whole  length.  As  you  approach  the 
second  lake,  the  stream  becomes  more  serpentine, 
and  patches  of  very  good  interval  shew  themselves 
on  the  banks. 

The  second  lake  is  not  far  from  four  miles  in 
length,  and  from  two  to  three  in  breadth.  At  the 
upper  part  it  is  bounded  on  each  side  by  high  swells 
of  land,  but  towards  the  foot  the  land  is  more  k>w. 
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The  Btreain  oonnecting  this  lake  with  the  tiext» 
or  third  lake,  is  estimated  to  be  three  miles  long. 
The  water  is  not  so  deep  as  the  last  mentioDed 
stream,  bat  it  is  broad,  and  the  current  not  verjr 
qaick.  The  most  rapid  part  is  near  the  outlet  of 
the  second  lake,  where  is  a  suitable  situation  for  a 
dam.  The  third  lake  is  a  large  body  of  water,  and 
Is  made  up  of  two  branches — one  stretching  in  a 
curving  direction  to  the  east,  and  the  other  a  little 
west  of  north.  It  is  not  always  observed  when  the 
lake  is  entered,  and  strangers  are  apt  to  continue 
down  the  easterly  branch  on  their  way  to  the  St. 
John,  when  they  should  take  the  other,  or  the  left 
hand  branch  as  the  lake  is  entered. 

The  easterly  branch  cannot  be  less  than  six  miles 
in  length,  and  receives,  near  the  foot  of  it,  a  large 
inlet  from  other  lakes  further  east,  which  we  did  not 
explore. 

As  I  have  just  observed,  the  left  hand  branch 
leads  into  Fish  river,  and  is  the  direct  way  to  the 
St.  John  river  and  the  Madawaska  settlement. 
This  branch  of  the  lake  is  three  miles  long.  The 
waters  are  deep  and  abound  in  fish  of  various 
descriptions.  The  French  people  from  Mada- 
waska resort  in  great  numbers  to  this  and  the  other 
lakes,  especially  in  the  fall  of  the  year,  for  the  pur- 
pose of  supplying  themselves  with  the  fish  found 
here.  The  large  lake  trout,  or  togues,  as  they  are 
sometimes  called,  abound  here — also  the  kusk,  a  fish 
somewhat  similar  in  appearance  to  the  salt  water 
kusk.    The  kind  most  sought  afler,  however,  is 
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called  "  white  fish.'^  I  did  not  have  an  opporta*-^ 
nity  of  examining  any  of  them,  and  cannot  say  to 
what  species  they  belong.  We  were  informed  by 
a  Frenchman  whom  we  met  npon  the  lake,  fishing 
for  togues,  that  there  was  a  party  tlien  in  the  lake 
next  east  of  us,  taking  the  "white  fish'' — that 
they  caught  them  at  night  by  torch  light  with  dip 
nets,  and  that  it  was  the  work  of  but  a  short  time 
to  load  a  horse — that  they  were  about  half  the  size 
of  the  common  ale  wife  or  herring,  and  of  very  good 
flavor. 

Fish  River  which  connects  this  lake  with  the 
St  John,  and  indeed  is  the  outlet  of  the  whole 
chain  of  lakes,  is  at  least  fifteen  miles  in  length.  It 
Ts  of  very  uniform  depth,  being  on  an  average,  at 
the  time  we  were  there,  about  four  feet  deep,  but 
it  is  evident,  from  the  marks  on  trees  growing  on 
its  banks,  that  at  times  it  is  swollen  to  no  mean 
dimensions,  and  that  at  such  periods  a  large  volume 
of  water  flows  down  its  channel. 

As  you  enter  it  from  the  lake,  you  find  a  few 
boulders  in  its  bed,  which  cause  a  slight  rapid;  but 
which  would  cease  on  their  removal.  There  are 
but  two  very  serious  obstacles  to  encounter  between 
this  and  the  St.  John  river.  One  of  them  is  tha 
"Grand  Falls,''  about  three  miles  from  its  mouth, 
and  the  falls  at  Maddock's  and  Savage's  mills,  a 
mile  below  these.  At  the  Grand  Falls,  the  water 
plunges  over  the  rocks  almost  perpendicularly, 
twelve  or  fifteen  feet.  The  best  mode  of  over- 
coming this  obstruction  would  be  to  construct  an 
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tndmed  plane  and  railway  about  fifty  rods  long^ 
as  the  river  is  so  narrow  and  the  rocks  (which  are 
slate)  form  a  ragged  shore  through  which  it  would 
be  too  expensive  to  dig  a  canal.  At  the  milldaro,  a 
lock  might  be  constructed  without  much  trouble, 
or  an  inclined  plane  and  railway  made  around  the 
dam  of  about  twenty  rods  in  length. 

As  my  orders  did  not  authorize  me  to  go  into  a 
minute  examination  of  any  other  section  of  this 
route,  than  between  the  Little  Machias  and  the 
Upper  Eagle  Lake,  I  did  not  take  any  admeasure- 
ments, nor  make  so  critical  a  survey  as  to  enable 
me  to  give  an  estimate  of  the  probable  cost  of  im- 
proving the  navigation  of  the  streams  which  con- 
nect the  lakes  with  each  and  with  the  St  John. 
However,  the  exploration  which  I  did  make,  con- 
vinces me  that  with  comparatively  little  expense, 
these  natural  channels  may  be  easily  improved,  and 
by  constructing  one  kind  or  the  other  of  the  works 
which  have  been  mentioned,  a  complete  communi- 
cation, principally  by  water,  of  not  less  than  fifty 
miles  in  extent,  may  be  opened  between  the  Aroos- 
took and  the  St.  John  rivers — thus  uniting  the  set- 
tlements on  each  of  the  rivers,  and  in  fact,  estab- 
lishing a  direct  and  safe  thoroughfare  to  the  frontier 
parts  of  our  State. 

Indeed  it  is  not  a  little  surprising  that  something 
of  the  kind,  either  in  the  form  of  a  canal  or  a  good 
road,  has  not  yet  been  done.  On  the  St.  John  is 
a  settlement  of  more  than  four  thousand  inhabitants, 
belongmg  most  rightfully  to  the  State  of  Maine; 
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and  on  the  Aroostook  another,  comprising  in  all 
not  less  than  five  hundred — citizens  of  the  same 
Commonwealth  as  ourselves,  bound  to  support  our 
government,  amenable  to  our  laws  and  entitled  to 
our  protection — and  yet,  hitherto  there  has  been  no 
established  means  of  ingress  to,  or  egress  from  them, 
unless  you  pass  through  the  territory  belonging  to 
Great  Britain. 

Surely  it  is  no  wonder  that  our  boundary  is  not 
settled,  when  we  have  not  even  made  so  much  as 
a  footpath  in  which  to  go  and  see  where  it  is;  and 
have  no  means  of  visiting  that  portion  of  our  fellow 
citizens  who  live  upon  our  borders,  except  by 
groping  our  way  through  the  trackless  ibrest  or 
crossing  the  dominions  of  a  foreign  power. 

The  advantages  of  a  direct  communication  to 
Madawaska,  setting  aside  the  duty  of  every  State 
to  establish  and  keep  up  a  complete  line  of  commu- 
nication to  every  part  of  its  territory,  would  be  the 
opening  of  a  new  field  fi>r  the  enterprise  of  our 
citizens,  and  bringing  much  of  the  trade  of  the  fertile 
valley  of  the  St.  John  to  our  own  doors.  But  this 
is  not  all.  At  a  time  when  a  portion  of  our  terri- 
tory is  actually  under  the  jurisdiction  of  Great 
Britain,  it  is  a  more  serious  and  important  inquiry, 
how — should  we  be  driven  to  the  extremity  of  a 
resort  to  arms — how  can  we  enter  to  defend  or 
regain  1  How  could  soldiers  or  munitions  of  war 
be  transported  to  this  section  of  our  frontiers — 
where  it  is  sufficiently  difficult  for  the  hunter,  inured 
as  he  is  to  the  toils  and  the  labors  of  a  life  in  the 
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wilderness,   to  travel  with  his  pack  and  birchen 
canoe  across  the  route  in  question  ? 

Surely  the  wholesome  admonition  of  experience 
— **  in:  time  of  peace  prepare  for  war '' — has  been 
strangely  disregarded  by  us»  as  it  respects  this  por- 
tion of  our  territory,  more  especially  when  we  con- 
sider that  the  very  preparation  required  would  be 
thrice  more  useful  in  time  of  peace,  and  largely 
contribute  to  the  abiding  prosperity  of  this  portion 
of  our  domain.(a) 
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PART    II. 


Situation  and  Extent  of  the  Valley  of  the  Arooetook. 
Climate — Soil — J^Taturdl  growth — Agricultural  pro- 
ducts — Roads  recommended — Geology.  General  re- 
marks. 

The  Aroostook,  or  Restook  River,  as  some  call 
it,  rises  in  several  lakes  which  are  located  very  near 
the  Eastern  waters  of  the  Penobscot.  Lakes  Mil- 
linoket  and  Millinoketsis  are  the  principal  sources 
from  which  it  flows.  Its  general  course  is  easterly, 
and  it  forms  one  of  the  most  important  branches  of 
the  St.  John.  It  is  very  serpentine  in  its  course, 
and  hence,  with  its  tributaries  drains  a  greater 
extent  of  territory  than  it  otherwise  would,  amount- 
ing to  not  less  than  fidy  townships,  or  1,152,000 
acres,  comprising  in  its  valley  some  of  the  very  best 
soil  in  the  State  of  Maine. 

The  waters  of  this  river  are  very  little  interrupted 
with  falls  or  *'  rips"  until  within  about  three  miles 
from  its  mouth,  when  it  becomes  obstructed  with 
rocks  which  cause  a  precipitous  fall  estimated  by 
some  at  from  fifteen  to  twenty  feet  in  height ;  though 
from  slight  observation,  it  appears  much  higher 
than  that.  The  rocks  cross  the  river  here  at  nearly 
right  angles,  and  cause  a  series  of  cascades  which 
continue  nearly  a  mile  and  afibrd  a  very  romantic 
and  picturesque  scene. 
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The  waters  of  the  Aroostook,  as  has  been  before 
observed,  move  moderately  and  smoothly,  except 
when  they  are  siivollen  by  freshets  in  the  spring. 
They  are  however,  beatable  for  common  batteaux 
all  seasons  of  the  year,  except  when  obstructed  by 
ice.  Large  boats,  drawn  by  horses  walking  on  the 
shore,  in  the  same  manner  as  canal  boats  are 
drawn,  are  also  used  when  the  water  is  at  a  suitable 
pitch,  but  in  the  drought  of  summer  it  is  somewhat 
difficult  to  move  up  and  down  with  boats  of  any 
considerable  size. 

Tributaries.  The  principal  tributaries  or 
branphes  of  the  Aroostook  are  as  follows :  begin- 
mng  at  its  mouth  and  following  upon  the  south  side, 
Presqaile,  St.  Croix,  Umquolqus  and  La  Pom- 
pique.  On  the  north  side — Limestone  Stream, 
Little  Madawaska,  Salmon  Stream,  Beaver  Brook, 
Little  Machias,  Great  Machias,  Mooseluck.  Most 
of  these  streams,  like  the  main  Aroostook,  are  not 
very  rapid.  They  are  occasionally  crossed  by  the 
strata  of  slate  or  greywacke  which  sometimes  make 
obstruction  ;  and  a  pitch  or  descent  of  water  suffi- 
cient to  form  a  mill  privilege  is  the  result. 

There  is  one  peculiarity  to  be  found  in  nearly  all 
the  places  suitable  for  mill  sites.  It  is  quite  seldom 
that  both  branches  of  the  stream  are  of  the  same 
character.  One  side,  for  instance,  will  be  formed 
by  the  ledge  while  the  other  side  falls  off,  being 
made  up  of  alluvial  (interval)  land,  which  render  it 
very  difficult  to  make  a  dam  that  shall  be  perma* 
nently  tight  on  that  side. 
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This  characteristic  is  exhibited  at  Mr.  Fairbanks, 
on  the  Presquile,  and  in  several  other  situations.  At 
Mr.  Pollards,  on  the  St.  Croix,  this  is  not  the 
case.  Both  sides  of  the  river  here  present  a  strong 
ledge.  We  did  not  ascend  the  PresqnUe  above  Mr. 
Fairbanks. 

St.  Croix.  The  branch  next  in  course  and 
importance  is  the  St.  Croix.  This  enters  the 
Aroostook  near  the  centre  of  No.  10,  5th  Range, 
near  the  point  where  the  Aroostook  road  strikes 
the  main  river.  It  arises  principally  from  a  lake  in 
No.  8,  although  some  of  its  smaller  branches  extend 
into  the  No.  7's  of  the  4th  and  5th  Ranges.  It 
passes  through  a  good  timber  tract  of  land,  and 
there  is  also  some  very  good  land  for  agricultural 
purposes  upon  its  banks.  Lumbering  will  probably 
be  the  order  of  the  day  upon  it  for  many  years. 
There  are  two  good  mill  sites  upon  it.  One  in  the 
corner  of  No.  9,  which  has  been  taken  up  by  Mr 
Pollard  who  has  been  engaged  in  erecting  a  very 
excellent  saw  and  grist  mill  there. 

The  other  is  in  No.  8,  a  few  miles  higher  up  the 
stream.  The  waters  of  this  river  abound  in  fish. 
And  it  is  thought  that  some  of  its  branches  might 
be  connected  with  those  of  the  Mattawamkeag  so 
as  to  form  a  communication  by  water  to  the  Pe- 
nobscot. 

Umquolqus.  The  next  most  important  stream 
above  this  is  the  Umquolqus  which  rises  in  No.  7, 
6th  range,  from  two  small  lakes.  This  is  not  so 
large  a  stream  as  the  St.  Croix.    It  takes  its  name. 
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as  the  Indians  say»  from  a  species  of  dock  which 
remains  there  daring  the  winter.  We  did  not  see 
the  dack  while  we  were  there,  and  cannot  there* 
fore  determine  what  particular  species  is  meant. 
For  the  first  eight  or  ten  miles  from  its  mouth,  it  is 
a  rapid  and  wild  stream  when  there  is  any  thing  of 
a  freshet.  Above  this  it  is  somewhat  sluggish. 
The  land  through  which  it  flows  is  varied  in  its 
character.  On  the  west  side,  as  you  go  up,  is  a 
tract  of  land  covered  with  mixed  growth,  rising 
gradually  from  the  banks  and  forming  a  beautiful 
swell,  possessing  undoubtedly  a  good  soil  for  farms. 
Higher  up  the  stream  the  land  is  lower  and  covered 
with  a  fine  growth  of  larch  (hackmatack,)  spruce 
and  cedars.  On  this  stream  are  one  or  two  good 
mill  sites,  but  the  lumber  for  several  miles  from  its 
mouth  has  been  cut  off  with  or  toithout  leave  and 
carried  away. 

Near  the  st^urce  of  one  of  its  branches  in  town* 
ahip  No.  7^  6th  range,  is  a  large  formation  of  lime- 
stone. 

La  Pompi^ue.  Next  above  this  last  named 
•stream,  is  the  La  Pompique.  The  source  of  this 
kanch,  as  we  have  remarked  in  another  part  of 
this  report,  is  only  one  hundred  and  fify-seven  rods 
fifom  the  Sebois  Lake,  out  of  which  the  Sebois 
branch  of  the  Penobscot  flows.  It  is  rather  a 
small  and  crooked  stream,  much  obstructed  by  loose 
locks  or  boulders,  wmdfalls  and  leaning  alders.  It 
IS  often  used,  in  the  spring  and  fall,  by  those  who 
come  up  or  down  the  Seboisi  in  passing  to  and  from 
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the  Aroostook.  Indeed  it  was  formerly  the  prin* 
cipal  avenae  to  the  Aroostook  from  the  Penobscot 
country. 

In  the  drought  of  summer,  the  water  is  shallow. 
The  land  through  which  it  flows  is  rather  low  and 
swampy,  though  there  are  swells  of  good  land  at  a 
little  distance.  It  is  well  stocked  with  trout;  and 
water  fowl  breed  in  considerable  numbers  near  its 
source.  Its  name,  I  am  informed  by  the  Indians, 
signifies  in  their  language,  a  rope. 

Little  Machias.  The  Little  Machias  is 
the  only  branch  of  the  Aroostook  on  the  north  side, 
which  we  were  able  to  explore,  and  for  a  descrip- 
tion of  this,  must  refer  to  the  first  part  of  our  report. 

The  Aroostook  country  may  be  considered  as 
lying  between  46  and  47  degrees  of  north  latitude. 

Soi  L.  The  soil  of  this  region  is  various.  Much 
of  it  is  alluvial.  By  alluvial,  however,  is  not  always 
meant  that  species  of  soil  that  is  known  by  the 
name  of  interval;  but  by  alluvial  I  here  mean 
that  kind  of  soil  which  has  been  deposited  by  water 
in  a  quiet  state,  and  although  all  interval  or  bot^ 
torn  lands  are  alluvial,  being  deposited  by  water  in 
this  state  or  condition,  vet  all  alluvia  Is  are  not 
strictly  speaking  intervals.  Some  disappoint- 
ment was  experienced  last  summer,  by  many  who 
visited  the  Aroostook  with  the  idea  that  the  alluvial 
land,  which  Dr.  Jackson  spoke  of  in  his  report,  was 
the  same  as  that  known  in  other  parts  of  the  State, 
particularly  on  the  Kennebec,  Sandy,  Androscoggin 
and    Saco  Rivers,  as  altogether  interval   lands. 
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Although  there  is  a  good  deal  of  this  species  of  land 
there,  yet  the  alluvion  is  much  of  it  *'  uplandJ^ 
Such  appears  to  be  the  formation  of  the  soil  in  many 
of  the  townships  which  I  examined^  particularly 
letter  F,  upon  which  Mr.  Dennis  Fairbanks  resides. 
This  is  one  of  the  best  townships  in  the  whole  val- 
ley of  the  Aroostook,  and  has  been  proved  to  be  first 
rate  for  crops,  especially  for  wheat.  An  analysis  of 
the  soil  of  Mr.  Fairbanks's  &nn,  was  made  by 
Dr.  Jackson,  and  published  in  his  report  of  the 
Geology  of  the  Public  Lands.  Some  soil  taken  by 
me  in  the  forest,  a  mile  or  two  from  Mr.  Fairbanks's 
house,  yielded  on  analysis  similar  results,  excepting 
it  afforded  a  trifle  more  (5.  parts  and  fo  in  the  hun- 
dred) of  vegetable  extract  (geine),  a  result  which 
night  naturally  be  expected.  Some  taken  near  the 
same  place,  but  from  a  locality  in  which  cedars 
(Thuya  occidentalis)  flourished,  contained  still  more 
geine  than  the  other. 

There  are  many  tracts  or  belts  of  interval  scat- 
tered up  and  down  the  river  which  are  very  good. 
The  arable  portion  of  them  is  not  so  wide  as  has  been 
thought,  for,  as  a  general  thing,  they  sink  rather  too 
much  as  they  recede  from  the  river.  On  the  Ken- 
nebec, Sandy,  Androscoggin  and  Saco  Rivers,  the 
intervals  generally  rise  as  you  proceed  back  from 
Uie  banks  of  the  river  into  table  or  high  lands,  but 
here  the  high  lands  are  most  oflen  found  on  the  oppo- 
site sides  of  the  river.  It  is  true  that  this  pecu- 
liarity does  not  always  show  itself  where  intervals 
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occur,  but  in  a  majority  of  cases  this  will  be  found 
to  be  the  fact 

These  interFab  are  at  first  fertile,  and  afford 
good  crops,  bat  it  will  probably  be  found  that  they 
are  much  more  liable  to  be  affected  by  early  frosts^ 
and  in  process  of  time,  when  It  shall  become  ne- 
cessary to  manure,  they  will  prove  less  retentive 
of  such  dressing*  The  best  soils  for  farms  are 
undoubtedly  on  the  gentle  swells  of  land  covered 
with  a  mixed  growth  of  hard  and  sofl  wood ;  and 
although  the  intervals  and  the  lower  lands  will  be 
valuable  for  tillage  and  mowing,  yet  the  swells  are 
much  better  adapted  for  pasturage  and  more  likely 
to  be  supplied  with  wholesome  water. 

The  tract  of  land  lying  between  Houlton  and 
letter  F  is  mostly  a  moderate  swell  of  a  quality 
similar  to  letter  F,  and  indeed  much  of  the  whole 
country  between  the  Aroostook  River  and  the 
Houlton  Road  is  of  this  character.  It  has  been 
asserted  that  there  are  an  unusual  quantity  of  bogs  or 
lowlands  in  this  country.  From  a  careful  inspeeticHai 
of  the  lands  bordering  on  the  whole  length  of  the 
river  and  several  of  its  tributaries,  I  do  not  think 
that  this  is  the  case.  It  is  true,  that  in  a  territory 
where  there  are  no  very  high  mountains  which  give 
rise  to  streams,  the  waters  must  collect  in  what  are 
called  bogSf  and  many  of  the  streams  take  their  rise 
in  such  places,  others  start  from  lakes.  The  amount 
of  these  low  lands  compared  with  the  number  of 

*The  intervals  here  spoken  of  are  seldom  if  ever  overflowed  by  th«  river. 
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term  of  good  soil,  capable  of  making  first  rate  arable 
w  graaing  farm^  is  not  out  of  proportion ;  nor  do 
I  think  there  are  more  of  them  than  the  inhabitants 
will,  at  some  future  day,  wish  there  were.  It 
may  seem  exceedingly  visionary  to  some,  and  appear 
like  looking  forward  to  a  very  far  distant  day,  when 
the  inhabitantsof  this  sect ioa  of  oar  State  shall  con- 
sider these  lowlands  as  auKMig  their  most  valnable 
property ;  and  yet,  by  turning  our  eyes  to  the  older 
ooimtries,  we  find  such  to  be  the  fact  there,  and  learn 
that  similar  lands  are  sought  after  with  avidity, 
drained  and  cultivated  with  great  success  and  profit* 

Growth.  The  forest  trees  of  this  region  are 
similar  in  kind  to  thoi^e  in  other  northerly  parts  of 
the  State.  Among  them  are  found  the  following, 
▼is.  Norway  pines  {Pinus  Rubra)^  Pumpkin,  or  as 
it  is  most  often  called,  White  Pine  (Pt nu^  Slrobus), 
Hemlock  (Abies  Canadensis),  Spruce  {Mies 
JSngra)^  Silver  Fir  (Abies  Balsamifera),  White 
Maple,  White  Birch  or  Paper  Birch,  Yellow  Birch, 
Beech,  White  and  Black  Ash,  Elm,  Red  Oak, 
Iron  or  Lever  Wood,  Wild  Cherry,  Cedar  (White 
Gedar  Thuya  Occidentalis),  common  Poplar, 
Canada  Poplar  or  Balm  of  Gilead,  Basswood,  &c. 

In  the  bogs  and  lowlands  is  found  the  Larch,  or 
as  it  most  commonly  called  Hackmatack,  and  there 
Me  some  large  and  extensive  tracks  of  this  valuable 
tree,  now  so  much  used  in  shipbuilding.  They 
grow  large  and  thrifty.  The  common  Cedar  of  this 
country,  which  is  the  White  Cedar — Arbor  Vit»  or 
Thuya  Occidentalis  of  Botanists — is  also  abundant 
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in  such  places,  but  what  is  a  little  uncommon,  by 
far  the  best  specimens  of  this  tree  are  found  on  the 
uplands,  and  In  some  of  the  best  soils.  When  in 
such  situations,  they  grow  up  straight  and  thrifty, 
whereas,  when  found  on  the  low  lands  they  are 
much  more  apt  to  be  crooked  or  to  form  a  curving 
trunk.  This  fact  puts  Michaux's  assertion,  that  this 
tree  never  grows  on  high  land,  entirely  at  fault. 
He  says  ^'It  is  never  seen  on  the  uplands,  among  the 
Beeches  and  Birches,  &c.  but  is  found  on  the  rocky 
edges  of  the  iimumerable  rivulets  and  small  lakes 
which  are  scattered  over  these  countries,  and  occu- 
pies in  great  part,  or  exclusively,  swamps  from  50 
to  100  acres  in  extent  some  of  which  are  actually 
accessible  only  in  winter,  when  they  are  frozen  and 
covered  with  several  feet  of  snow.  It  abounds 
exactly  in  proportion  to  the  humidity,  and  in  the 
driest  marshes  it  is  mingled  with  the  Black  Spruce, 
the  Hemlock  Spruce,  the  Yellow  Birch,  the  Black 
Ash  and  a  few  stocks  of  the  White  Pine.'' 

From  the  above  account  one  would  suppose  that 
it  was  impossible  to  find  this  tree  except  in  some 
inaccessible  bog;  and  indeed,  the  general  belief  is, 
that  whenever  one  of  them  is  seen  you  may  find  a 
cold  stone  and  a  cold  spring  of  water  at  its  root. 
Yet  some  of  the  best  and  most  productive  land,  the 
soil  of  which  on  analysis  affords  as  many  valuable 
materials  as  any  in  the  State*  and  when  cultivated 
actually  produces  as  good  crops  as  any  other,  sup- 
ported before  being  cleared;  a  dense  growth  of  these 
trees.     The  Fir  tree  also,  as  well  as  the  Spruce, 
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has  taken  the  liberty  to  grow  as  well  or  better 
here  on  the  intervals  and  uplands,  than  they  do  in 
the  swamps.  Many  of  the  intervals,  which,  when 
cleared,  afford  a  warm  dry  soil,  were  covered  with 
the  Silver  Fir,  Spruce,  &c. 

The  Hemlock  is  not  qnite  so  plenty  here  as  in 
some  other  parts  of  the  State. 

"White  Pines  are  found  mingled  with  the  hard- 
wood growth,  and  the  most  valuable  and  splendid 
specimens  of  this  tree  occur  interspersed  with  such 
trees  on  the  swells  and  uplands. 

The  Rock  Maple  is  very  abundant  and  affords 
lai^e  quantities  of  sugar  to  those  who  are  disposed 
to  enter  into  the  business. 

The  Yellow  Birch  acquires  enormous  size  here 
and  affords  some  fine  timber,  a  considerable  quantity 
of  which  is  cut  on  the  St.  John  and  sold. 

The  Beech  is  abundant  in  some  places,  but 
whenever  you  find  it  prevails  you  will  also  find  a 
hard  and  stony  soil. 

In  the  low  lands.  Elms  and  Black  Ash  abound; 
White  Ash  is  not  very  abundant,  though  in  some 
seciions  it  is  found  in  considerable  numbers.  A  few 
trees  of  Red  Oak  were  found  on  Eagle  Lake,  but 
Oak  of  any  kind  is  not  often  found  in  this  section. 
The  Pines  and  Spruces  seem  to  be  the  only  kind 
of  timber  now  in  demand  on  the  Aroostook.  The 
Pine  timber  found  here,  is  undoubtedly  superior  to 
any  in  Maine.  But  very  little  is  yet  manufactured 
in  mills,  it  being  nearly  all  hewn  or  made  into  ton 
timber  in  the  forest,  and  floated  down  to  Fredericton 
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or  the  city  of  St  John  and  thenoe  shipped  to  Eng- 
land. The  Larch  for  knees  and  timber  for  ship- 
building, and  the  Cedar  for  fences,  railways  and  other 
purposes ;  Birds-eye  Maple,  Birch,  &c.  for  cabinet 
work  and  many  of  the  purposes  in  the  arts  will,  at 
no  very  distant  day,  come  into  demand,  and  when- 
ever the  call  is  made  an  almost  inexhaustible  supply 
may  here  be  found.  There  seems  only  one  draw 
back  to  their  value.  There  is  no  other  way  by 
which  these  productions  of  the  forest  can  be  sent  to 
market  except  down  the  Aroostook  and  St.  John 
rivers — thus  subjecting  us  to  the  necessity  of  going 
through  or  into  a  country  belonging  to  a  foreign  power 
before  they  can  be  disposed  of« 

Climate.  Although  this  section  of  country  is 
situate  in  a  pretty  high  latitude  (between  46^  and 
47^  N.)  The  climate  is  not  so  severe  as  in  some 
situations  on  the  same  parallels,  owing  no  doubt  to 
its  interior  location  and  to  the  fact  that  it  is  not 
mountainous.  The  surface  is  undulating  or  lying  in 
swells,  and  although  some  of  these  swells  rise  into 
hills,  yet  they  are  of  a  good  soil  and  well  wooded 
to  their  very  summits. 

Snow  falls  early  and  continues  upon  the  ground 
somewhat  late  in  the  spring,  which  prevents  the 
ground  from  freezing  very  deep  in  the  fall  or  winter, 
and  from  '^heaving,''  as  it  is  termed,  in  the  spring, 
by  frosts. 

As  a  general  thing,  the  frost  penetrates  but  three 
or  four  inches  and  can  be  broken  through  with  very 
little  force  any  time  during  the  winter. 
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The  early  fall  of  the  snow  may  be  attribnted  to 
the  existeDce  of  so  large  a  body  of  wood,  covering 
the  earth  for  such  an  extent  unbroken.  It  cannot 
bat  be  the  case  that  where  there  is  such  a  dense 
covering  to  the  soil  as  so  much  foliage  affords,  and 
where  there  is  so  much  evaporation  constantly 
going  on,  a  general  moisture  and  coolness  of  the 
atmosphere  must  be  the  consequence,  and  also  a 
much  lower  state  of  temperature  than  if  none  of 
these  causes  existed. 

Experiments  upon  the  evaporation,  or  rather 
transpiration  of  moisture  from  the  leaves  of  trees, 
show  that  a  single  tree  will  throw  off  an  immense 
quantity  of  moisture  in  the  course  of  a  season. 

Williams,  in  bis  history  of  Vermont,  has  some 
interesting  remarks  upon  this  subject.  According 
to  his  experiments  the  evaporation  from  a  common 
sized  maple,  only  eight  inches  and  a  half  through, 
amounted  to  three  hundred  and  thirty-nine  thousand 
and  seventy-two  grains  in  twelve  hours.  A  pint  of 
water  weighs  one  pound  or  seven  thousand  grains, 
and  hence  every  acre  of  land  which  contained  six 
hundred  and  forty  such  trees  upon  it,  throws  off  three 
thousand  eight  hundred  and  seventy-five  gallons  of 
moisture  in  twelve  hours.  (See  Williams'  History 
of  Vermont,  Vol.  1,  page  90.) 

Taking  this  for  granted,  one  may  easily  conjecture 
what  must  be  the  natural  consequence  when  so 
large  a  tract  of  country  is  covered  so  completely 
with  apparatus  for  evaporation.  Nor  ought  any 
one  to  be  surprised  to  fimi  the  thermometer  ranging 
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at  a  lower  temperatare  than  it  woold  ia  the  same 
couDtry,  if  divested  of  wood  and  subjected  to  the 
common  operations  of  cultivation. 

There  is  undoubtedly  another  position  in  which 
we  ought  to  look  at  this  fact  as  connected  with  cli- 
mate and  productions. 

The  electrical  state  of  the  atmosphere  must  be 
very  different  in  such  a  dense  forest,  from  what  it  is 
in  an  open  country,  and  how  far  this  may  influence 
the  productions  of  the  soil,  in  hastening  or  retarding 
their  growth  and  maturity,  or  vary  the  results  of 
agricultural  operations,  cannot,  in  (he  present  state 
of  the  science,  be  determined.  That  electricity  is 
a  most  powerful  agent  in  the  changes  which  climates 
undergo,  as  well  as  in  the  more  daily  variations  of 
the  weather,  no  one  can  doubt,  though  he  may  not 
be  able  to  solve  the  mystery  of  its  operations,  or  to 
fully  comprehend  all  its  connections  with  the  daily 
occurrences  in  meteorology  which  are  manifest  to 
the  most  careless  observers. 

That  electricity  also,  has  a  powerful  influence 
upon  soils,  is  also  beyond  a  doubt ;  but  by  what  law8» 
special  or  general,  it  acts,  or  how  the  various  effects 
which  may  be  attributed  to  it,  are  brought  about,  is 

yet  almost  wholly  unknown  to  even  the  most  scien<> 
tific. 

The  Aroostook  River  is  closed  by  ice  generally 
about  the  middle  of  November,  and  opens  about 
the  20th  of  April.  This  agrees  very  well  with  the 
time  in  which  the  Kennebec  River  closes  in  the 
fall  and  opens  in  the  spring. 
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The  following  tables  will  show  the  comparative 
temperature  of  the  country  on  the  Aroostook,  with 
other  places  where  such  records  are  kept. 

It  will  be  well  to  observe  that  thermometers  in 
towns,  are  generally  kept  suspended  on  the  side  of 
a  building,  which  shelters  them  materially,  while 
onrs  was  constantly  moving  from  place  to  place — 
sometimes  on  the  banks  of  the  river — sometimes  in 
a  dense  cedar  swamp,  and  sometimes  on  elevated 
bat  shaded  ground. 


D«y. 


Sept  24 

25 
25 

27 

28 
29 
30 


Octl 
2 


4 
5 

6 
7 
6 
9 
10 
11 


12 

13 


8an  rise. 

Noon. 

52^ 

48^ 

30 

57 

31 

55 

38 

57 

53 

65 

42 

65 

40 

69 

7)286 

7)416 

406-7 

593-7 

40 

68 

32 

75 

55 

44 

30 

48 

47 

54 

34 

58 

40 

44 

27 

46 

26 

46 

34 

56 

40 

42 

t 

40 

SunMt. 

46° 

47 
56 

60 

57 

58 
63 


Remark!. 


7)387 


653-7 


54 
63 

37 

45 
52 

56 
42 
38 
36 

48 
56 


35 


J  A  t   Harvey's  on    St  John — fair, 
I     cloady,  rainy — wind  W. 

At  River  De  Chute — fair. 

Aroostook  Falls — fair — wind  N.  W. 

5  At  island  6  miles  from  mouth  of 
A  roostook — fair. 
At  Presquile — fair,  cloudy — w.  S.  EL 
^  Four  miles  above  Presquile — fair, 
I     shower  at  ni^ht, 
Beaver  Brook — ^fair — wind  S.  W. 


Average  temperature  for  Sept  52^ 


Little  Machias-clear,  pleas't-w.N.W. 

((  u  u  u 

C  Portage  between  Little  Machiat 
I     and  Eagle  Lake — fair,  rainy. 

Do.  (at  noon  in  cedar  swamp) — w.  SL 

Da         "  "    rainy — w.S. 

Do.         "  "at  night  rainy. 

Do.         "  "fair-w.N.VV. 

Do.         "  "  "      w.N.W. 

At  Eagle  Lake— fair — ^wind  N.  W. 
At  foot  of  Middle  L.— cloudy — w.  E. 
At  3d  Lake — rainy— wind  E. 
i  Bakersville— cloudy,  slightSQOW — 
)     wind  N.  W, 

Ba    rain  with  mow. 
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Day. 

8un  riM. 

Noon. 

Sun  fet. 

Bemtrks. 

1 

Oct  14 

36 

40 

42 

4 

BakcrRYille — ^faip— w.  W. 

15 

32 

42 

43 

5  Fish  River— flome  nuk^ 
I   windS.£. 

16 

40 

48 

42 

(  At  head  of  Middle  lak«~ 

1  ra  iny  most  of  the  night 
C  Portage  between  Eeffle 

2  lake  and  Little  Machi- 

17 

32 

43 

18 

28 

42 

f   as. 

X  Mouth  of  Little  Macli^ 

I  as — cloudy. 

19 

26 

38 

32 

No.  10-fair. 

20 

32 

34 

do.       snow  storm. 

21 

30 

39 

do.        snow  and  rain. 
C  4  miles  above  Umquol- 

fi2 

32 

40 

36 

^   qus-cloudy,  some  snow 
r    and  rain. 

23 

28 

34 

36 

MooseUick — fair,  cloudy. 
C  1-2  mile  above  La  Bon^ 

24 

31 

38 

2     bique— cloudy,   aoois 
(     rain. 

25 

34 

36 

At  Umquolqus — rain^ 

26 

32 

No.  10— cloudy,  with  niiii 

27 

32 

36 

do.       fair. 

28 

36 

do.       cloudy. 

29 

No.  7 — snow-storm. 

30 

22 

No.  4 — fair. 

31 

26 

Crops.  The  crops  cultivated  by  the  farmers  of 
this  country,  are  such  as  is  generally  found  growing 
in  other  parts  of  the  State. 

Indian  Corn.  Very  little  Indian  com  has  been 
cultivated  here.  The  seasons  for  several  years  past, 
have  been  unfavorable  for  this  crop^  even  in  parts 
of  the  State  which  have  long  been  cleared  and  laid 
open  to  the  influences  of  the  sun.  They  have  been 
particularly  severe  here,  where  the  forest  has  hardly 
been  encroached  upon.  Hence  but  little  attention 
has  been  given  to  a  crop  so  liable  to  be  cut  off  by 
early  autumnal  frosts.    OccasionaUy,  bowevefi  a 
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erop  has  been  obtained,  eqaal  in  soundness  and 
weight,  to  any  grown  in  any  other  part  of  the  State. 
Mr.  Goss,  who  resides  on  an  interval  farm  in  No. 
10,  5th  Range,  informed  me  that  in  one  season 
since  he  had  resided  upon  the  river,  he  gathered  a 
crop  of  this,  which  weighed  sixty  pounds  per  bushel, 
and  which  was  perfectly  ripe.  At  present,  it  is 
very  uncertain  whether  it  can  be  raised  to  advan- 
tage. It  is  possible,  that  when  the  forest  shall  have 
disappeared,  and  the  climate  amehorated  by  its 
absence,  the  culture  of  Indian  corn  may  become  a 
pursuit  of  very  considerable  importance  to  the  agri- 
eolturah'sts  of  that  region,  provided  they  should 
cultivate  an  early  variety,  inasmuch  as  much  of  the 
soil  is  well  adapted  to  it. 

'  Wheat.  The  staple  crop  of  the  Aroostook 
farms  is,  and  ever  must  be,  wheat.  For  this  the 
climate,  and  most  of  the  soil,  is  exceedingly  favora- 
ble. The  variety  of  this  grain  mostly  cultivated, 
is  the  spring  wheat,  though  some  experiments  with 
winter  wheat  have  been  eminently  successful.  It  is 
usually  raised  upon  a  "  fewm."  Formerly,  many 
were  in  the  habit  of  falling  the  trees  in  the  spring, 
burning  as  soon  as  possible,  and  sowing  the  wheat 
immediately.  This  made  it  so  late  before  the  crop 
could  ripen,  that  the  frosts  and  even  snows  of  win- 
ter sometimes  overtook  and  destroyed  it  before  it 
could  be  secured.  Experience  has  taught  them 
a  better  system  of  procedure.  The  best  mode 
undoubtedly  is,  to  fall  the  trees  and  '^limb^^  them, 
(that  is,  cut  off  the  limbs,)  in  June.     In  the  course 
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of  the  sammer  or  fall,  put  in  the  fire,  then  ^'junk^^ 
and  "/>i/e,''  and  sow  the  seed  early  in  the  succeeding 
spring.  This  gives  the  wheat  the  advantage  of  an 
early  start,  and  it  ripens  as  early,  or  nearly  so,  as  it 
does  any  where  in  Maine. 

Some  prefer  to  let  the  "  chopping, ^^  or  trees  that 
are  fell,  lie  nntil  the  next  sprfng,  before  they  bum 
them.  When  an  early  burn  can  be  effected,  no 
doubt  this  is  a  very  good  mode.  There  is  then  no 
danger  of  burning  deeply  into  the  soil,  as  is  some- 
times the  case  during  a  dry  time  in  the  summer  or 
fall,  and  the  wheat  has  the  benefit  of  the  stimulus 
of  the  recent  ashes  that  are  made. 

On  lands  prepared  as  above,  the  average  crop  is 
twenty  bushels  per  acre. 

I  have  mentioned  that  some  experiments  with 
winter  wheat  have  been  successful,  and  the  promise 
that  these  experiments  give,  that  this  variety  will 
be  as  successful  here  as  any  where,  is  strong  and 
encouraging.  Mr.  Goss,  the  person  just  mentioned, 
has  for  the  last  four  years  cultivated  it  with  tolera- 
able  success.  I  examined  his  crop  last  season 
while  growing,  and  also  after  it  was  harvested. — 
This  was  sown  upon  interval  land,  ploughed,  and 
yielded  after  the  rate  of  thirty  bushels  to  the  acre. 
He  attributes  his  success  to  the  fact,  that  the  ground 
does  not  freeze  deeply  here  during  the  winter-  The 
snow  falling  early  and  remaining  late,  prevents  the 
frost  penetrating  deeply,  and  also  prevents  any  con- 
siderable heaving  of  the  ground  by  alternate  fireez- 
ing  and  thawing  in  the  spring,  and  the  roots  are  not 
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therefore  thrown  oat  and  killed  as  they  otherwise 
woald  be  did  not  the  snow  protect  them.  This 
variety  of  wheat  has  also  been  saccessfally  culti- 
vated in  township  No.  4,  on  the  Aroostook  Road, 
and  on  the  St.  John  river,  above  the  Madawaska 
settlement.  Mr.  Goss's  crop  was  very  fine  ;  the 
straw  grew  long  and  healthy,  and  the  berry  was 
very  plamp  and  bright.  It  is  to  be  hoped  that 
experinients  in  regard  to  the  culture  of  the  winter 
variety  of  this  crop  will  be  continued.  Should  it 
fioaiij  be  found  that  it  is  safe  to  cultivate  it,  an  addi- 
tional source  of  profit  and  prosperity  will  be  ascer- 
tained. A  country  that  will  afibrd  both  winter  and 
qpring  wheatp  must  be  singularly  favored,  and  need 
not,  under  ordinary  circumstances,  fear  want  or 
famine. 

r  regret  that  I  am  not  able  to  give  more  accurate 
statistical  information  upon  this  and  the  other  crops ; 
such  as  the  exact  amount  of  increase  per  bushel 
sown — exact  amount  of  crop  to  the  acre — expense 
per  acre  of  cultivating,  6cc.  The  great  want  of 
exactness  in  their  operations,  of  which  farmers 
almost  every  where  are  guilty,  prevails  among  the 
farmers  here.  Scarcely  any  one  of  them  can  tell 
the  precise  amount  of  ground  cultivated,  quantity 
of  seed  sown,  or  bushels  harvested. 

Their  answers  to  questions  upon  the  subject, 
amount  to  general  estimates.  The  provisions  in 
the  late  law  granting  a  bounty  on  wheat  and  corn, 
and  requiring  the  applicants  to  make  oath  to  the 
amount  of  seed  sown,  acres  cultivated  and  bushels 
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karvested,  will  remedy  this  trouble  in  regard  to  these 
crops,  but  as  the  wheat  was  not  thrashed  when  I 
was  there,  I  must  refer  you  to  such  returns  as  may 
be  made  to  the  Legislature. 

The  appearance  of  the  fields  during  the  summer, 
and  the  good  quality  of  the  grain  harvested  in  the 
fall,  would  convince  the  most  faithless  that  this  ii 
naturally  a  great  wheat  country.  I  have  been 
informed  that  Mr.  Lewis  cultivated,  in  No.  7,  on 
the  Aroostook  road,  80  acres  of  wheat  and  gathered 
1600  bushels.  I  cannot  vouch  for  the  truth  of  this, 
as  I  did  not  see  Mr.  Lewis,  he  not  being  at  home 
at  the  time  I  was  there.  This,  however,  is  but  one 
instance  of  the  many  that  can  be  cited  of  the  suc- 
cess attending  the  cultivation  of  this  golden  crop. 

In  1837,  Fish  and  Wiggins  raised  in  township 
No.  4,  on  the  Aroostook  road,  1250  bushels  of  w^eat 
on  50  acres  of  burnt  land,  averaging  as  }ou  w*ill  see, 
25  bushels  to  the  acre.  One  hundred  and  forty  of 
this  was  winter  wheat,  which  gre>/  upon  seven 
acres,  averaging  twenty  bushels  to  (he  acre.  In 
1838,  they  raised  in  the  same  township  750  bushels. 
Mr.  Lewis,  who  that  year  resided  in  tlie  same  town- 
ship, raised  750  bushels. 

In  1837,  there  were  raised  in  this  township  6000 
bushels  of  first  rate  wheat,  which  made  an  average 
of  nearly  300  bushels  to  a  family.  Wheat  during 
that  year  was  worth  $1,75  per  bushel.  It  will  be 
remembered  that  the  spring  season  of  this  year  was 
very  favorable  for  getting  good  burns,  and  the  sum- 
mer also  favorable  for  the  wheat  crop.     In  1838, 
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they  raised  but  about  3000  bushels,  owing  to  the 
extremely  wet  spring  season  which  prevented  their 
getting  bums  soon  enough  to  enable  them  to  sow 
sofficiently  early. 

While  speaking  of  the  crops  of  No.  4,  I  trust  that 
it  will  not  be  an  improper  digression  to  say  some- 
thing more  of  this  township  in  this  place.  To  the 
eye  of  an  agriculturalist  it  appears  like  a  gem  in 
the  wilderness.  Perhaps,  hoivever,  the  circum- 
fltances  under  which  we  first  saw  it,  may  have 
oiased  a  more  vivid  ''first  impression^'  than  might 
otherwise  have  been  the  case.  Our  party  had 
entered  the  Aroostook  country  in  another  direction, 
and  had  been  for  a  long  time  exploring  the  streams 
and  the  forest. 

We  took  the  unfinished  part  of  the  road  at  its 
joDction  with  the  Aroostook  on  our  return,  and  had 
travelled,  or  rather  wallowed,  through  thirty  miles 
of  mud  and  mire,  during  the  two  first  days  of 
November,  and  those  uncomfortably  stormy.  As 
we  arrived  at  the  end  of  this  part  of  the  road,  the 
mdden  appearance  of  enclosed  and  cultivated  fields, 
and  of  the  well  graded,  and  handsomely  constructed 
State  road,  stretching  most  invitingly  before  us, 
aflbrded  a  cheering  and  gratifying  contrast  to  the 
leafless  forest,  and  the  miry  path  behind. 

The  new  and  convenient  barns  and  the  enormous 
stacks  of  wheat  which  occasionally  met  the  eye, 
gave  evidence  of  thrift  and  comfort  among  the  set- 
tlers, which  some  older  parts  of  the  State  might 
envy.     In  looking,  first  at  the  forest  on  either  side, 
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reaching,  dense  and  unbroken,  to  the  very  verge  of 
the  distant  horizcHi,  and  then  to  the  recently  cleared 
and  enclosed  fields,  and  the  comfortaUe  looking 
farm  houses  before  us,  I  could  not  but  feel  a  pride 
in  the  triumph  of  art  over  nature,  and  satisfaction  in 
looking  forward  to  the  time,  and  that  not  very 
remote,  when  the  whole  region  on  either  side,  now 
a  wilderness,  would,  by  the  same  means,  be  con- 
verted into  farms,  and  afford  a  home  for  thousands 
of  contented  and  happy  people.  The  first  tree  was 
cut  in  this  settlement  in  1^4.  In  passing  along, 
although  there  was  considerable  snow  upon  the 
ground  and  more  still  falling,  we  found  many  of  the 
settlers  with  tlieir  boys  busily  engaged  in  junking  and 
piling,  and  some  were  ploughing.  Here  was  the 
secret  cause  of  the  change  that  had  taken  place  in 
so  short  a  time.  Industry  had  levelled  the  foreat 
and  converted  the  lair  of  the  wild  beast  into  an 
abode  of  civilization.  Industry  had  wrought  the 
change,  and  that  too  unaided  by  a  great  amount  of 
capital,  for  nearly  every  settler  when  he  first  entered 
his  lot,  was  poor  and  possessed  little  else  than  good 
health  and  courage.  Now,  they  have  an  abun- 
dance of  subsistence — are  blessed  with  the  advan- 
tages of  social  life — have  a  school  of  about  forty 
scholars,  and  are  well  supplied  with  missionaries 
of  different  denominations  to  lead  them  in  their 
devotional  duties  according  to  the  dictates  of  their 
consciences. 

Rte.     But  very  little  rye  is  cultivated  in  this 
region.    It  is,  however,  a  sore  crop,  and  a  profitable 
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mie.  It  is  made  use  of  in  many  parte,  ^qiecially  in 
No.  4,  for  fattening  hogs,  combined  with  potatoes 
boiled.  I  saw  a  wlHte  variety  at  Mr.  Fairbanks' 
ttQl,  the  flour  of  which  is  as  white  as  that  of  Wheat* 
It  is  a  spring  grain,  and  yields  as  mnch  as  the 
darker  kind. 

Oats.  This  grain  is  pretty  extensively  and 
generally  cultivated,  and  much  use  is  made  of  it 
both  as  a  fodder  before  being  thrashed,  and  as  a 
pforonder  for  the  horses  and  oxen  employed  in  the 
hmibeting  business.  The  common  variety  is  mostly 
the  kind  cultivated.  I  saw  some  fields  of  the  Sibe- 
rian, or  *^  horse-mane^^  oat,  as  they  are  sometimes 
ealled.  The  climate  and  the  soil  suit  them  well, 
and  when  properly  cultivated^  the  crop  seldom  fails. 
Mr.  Fairbanks  and  others  stated  that  they  sddom 
obtained  less  than  fifly  bushels  to  the  acre  on  burnt 
land.  The  price  for  several  winters  past  has  been 
one  dollar  per  bushel. 

Barley.  I  saw  but  few  fields  of  barley — those 
however,  were  very  good.  This  grain  has  not  hith- 
erto been  very  generally  cultivated.  It  is  coming 
very  gradually  into  use,  however,  and  will  eventu- 
tSiy  become  an  important  crop  to  the  farmers  of  this 
Section.  It  is  a  crop  that  has  not  been  held  in 
so  high  estimation  in  any  part  of  our  State  as  ite 
merits  deserve,  although  it  is  now  fast  gaining  favor. 
The  introduction  of  hulling  machines,  will  soon 
make  it  more  of  a  favorite,  and  bring  it  into  more 
general  use.  In  a  part  of  the  country  where  Indian 
com  canndt  be  safely  relied  upon,  perhaps  there  is 
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no  other  grain  which  can  be  caltivated  to  greater 
advantage  for  a  substitate,  than  this. 

Pbas.  Peas  grow  well  in  this  country,  eitha 
when  planted  alone,  or  sown  with  oats.  I  found  in 
di£ferent  places  some  of  the  grey  pea  mixed  with 
the  common  kind.  The  seed  of  this  variety  came 
from  Madawaska.  The  pea  and  oat  crop  is  not  so 
generally  attended  to  as  it  ought  to  be.  As  a  feed 
for  swine,  it  is  of  great  use,  second,  as  some  think, 
only  to  Indian  corn.  I  could  obtain  no  certain  data 
of  the  amount  which  has  ever  been  raised  here  per 
acre. 

Buckwheat.  The  variety  called  Indian  wheat 
in  Kennebec,  but  more  commonly  in  this  region, 
**  Rough  Buckwheat,''  is  very  extensively  culti- 
vated, not  only  on  the  Aroostook,  but  also  on  the 
St,  John  river.  This  grain,  which  is  undoubtedly 
the  true  Tartarian  Buckwheat,  is  said  by  some  to 
be  indigenous  to  this  section  of  the  State,  growing 
wild  in  the  woods,  and  furnishing  food  for  the  par- 
tridges and  wild  fowl.  I  was  credibly  informed  that 
a  Mr.  Murphy,  who  was  the  first  settler  in  the 
Tobique  settlement,  states  that  when  he  first  went 
there,  and  while  there  was  no  clearing  for  many 
miles  distant,  he  killed  partridges  that  had  this  grain 
in  their  crops,  and  that  he  took  it  out  and  sowed  it, 
thereby  obtaining  seed  for  future  use.  How  this 
may  be,  I  am  not  able  to  say.  We  saw  none  grow- 
ing wild  during  our  excursion. 

In  regard  to  this  grain,  there  is  no  doubt  that  its 
growth,  its  great  powers  of  yielding,  as  well  as  ite 
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in  domestic  economy,  have  been  much  over- 
rated. It  has  been  confidently  stated  by  many  of 
its  advocates,  that  it  would  grow  best  and  yield 
most  on  poor  land.  This  is  a  mistake.  It  likes  a 
warm  sandy  loam,  bat  it  also  likes  to  have  this  loam 
in  good  tilth  and  of  good  qoality.  On  such  a  soil, 
it  will  sometimes  yield  fifly  bushels  from  one  of  sow- 
ing. Some  farmers  on  the  St.  John  river  cultivate 
it  lai^ely.  A  Mr.  Raymond,  of  Wakefield,  N.  B», 
I  am  told,  raised  last  season  nearly  1500  bushels. 
A  gentleman  of  Frederickton  (Mr.  Woodford,) 
informed  me  that  he  sowed,  about  the  middle  of 
Jane  last,  one  peck  and  a  half  on  one  acre  of  strong 
but  rocky  land,  which  yielded  him  twenty-four 
bushels,  the  whole  cost  of  which,  when  readv  to  be 
sent  to  mill,  was  six  dollars,  making  the  cost  per 
bushel  25  cents. 

It  is  much  used  for  fattening  swine  and  poultry, 
and  for  provender  for  horses  and  oxen.  Many  like 
it  for  bread,  but  it  is  not  so  palatable  to  others  as  the 
dd  variety.  Care  should  be  used  in  grinding  it. 
If  it  be  ground  fine,  so  as  to  crush  the  hull,  the 
flour  will  have  a  bitterness  of  taste.  To  avoid  this, 
it  wiU  be  necessary  to  set  the  stones  so  far  apart  as 
to  just  open  the  hull,  and  let  it  escape  without  being 
crushed  at  all.  The  flour  falls  out  and  the  hull 
passes  fix>m  the  bolt,  merely  opened,  but  destitute  of 
flour.  It  yields,  when  ground  fine,  about  thirty-five 
pounds  of  flour  to  the  bushel,  but  it  is  much  better 
to  so  grind  it  that  only  twenty-five  pounds  shall  be 
obtained  per  bushel. 
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In  this  country  it  seems  to  take  the  place  of  Indian 
corn,  and  often  brings  a  dollar  per  bushel. 

It  grows  about  two  feet  high,  has  a  minute  yel- 
lowish green  flour,  and  a  rough  triangular  diaped 
seed.  This  seed  shatters  out  very  easily,  and 
requires  the  utmost  care  in  harvesting  it,  lest  yoa 
leave  it  on  the  ground.  The  usual  mode  of  man* 
agement  is  to  mow  it  when  about  half  of  the  seed 
has  turned  black ;  then  rake  it  up  into  small  bunches 
and  let  them  lie  for  some  time  to  ripen,  as  it  is  said 
tlie  rains  do  not  injure  it.  When  gathered,  rugs 
and  cloths  are  laid  in  the  bottom  and  hung  on  the 
sides  of  the  cart  to  catch  what  may  fall  out. 

There  is  one  objection  to  cultivating  this  crop,  vis: 
it  shells  out  so  easily  that  it  invariably  leaves  more 
or  less  of  its  seed  in  the  ground,  which  thus  becomes 
filled  with  it,  and,  going  upon  the  principle  that  a 
weed  is  a  *' plant  out  of  place, ^^  it  then  becomes 
a  bonafide  weed. 

In  a  country,  however,  where  but  little  Indian 
com  is  cultivated,  it  is  quite  an  acquisition  to  flie 
farmer,  who  puts  it  to  very  many  valuable  uses. 

Beans.  This  crop  does  well  on  the  Aroostook. 
The  early  white  is  cultivated  here  somewhat — but 
little  attention,  however,  is  paid  to  this  or  any  other 
variety.  A  few  for  domestic  use  are  generally 
planted,  but  as  a  field  crop,  I  know  of  no  one  that 
has  ever  cultivated  them. 

Roots. — Potatoes.  Perhaps  no  part  of  New 
England  is  better  suited  to  the  cultivation  of  most 
of  the  culinary  roots  in  use  among  us,  than  this. 
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The  potatoes  raised  in  this  coantry,  Tvhen  planted 
in  season,  are  equal  in  quantity  and  quality  to  any 
whatever.  The  climate  and  soil  both  seem  par- 
ticularly congenial  to  this  root.  Nothing  is  wanting 
but  greater  facilities  for  getting  them  to  market,  to 
make  their  culture  one  of  the  most  profitable  branches 
of  agricultural  operations  that  can  be  pursued  here. 
The  variety  most  approved,  is  called  the  Christie 
potatoe,  firom  the  circumstance  of  their  having  been 
introdaced  by  a  Mr.  Christie,  who  resides  there. 
Tbey  are  known  in  other  parts  of  the  State  by  the 
name  of  the  St.  John  potatoe.  No  particular  pains 
are  taken  here  for  this  crop,  or  anxiety  manifested 
to  obtain  a  large  amount  per  acre.  Hence  the 
actual  power  of  the  soil  in  this  respect  has  never 
been  fairly  tested.  Many  assert  that  they  have 
obtained  three  hundred  bushels  per  acre,  with  com- 
mon management  Mr  Fitzherbert,  near  the  mouth 
of  the  river,  once  obtained  four  hundred  bushels  on 
something  less  than  an  acre,  but  the  soil  was  good, 
and  he  gave  it  a  good  dressing  with  common  barn- 
yard manure. 

I  am  sorry  to  say,  however,  that  easily  as  this 
root  may  be  raised,  from  neglect  in  attending  to  its 
culture,  a  severe  scarcity  is  not  unfrequently  felt, 
and  fiN)m  that  circumstance  they  have  been  sold  for 
from  eighty  cents  to  a  dollar  per  bushel. 

Rut  A  Bag  A.  This  vegetable  can  be  raised 
here  in  great  perfection.  It  is  however  not  gen- 
erally cultivated,  not  so  generally  as  it  should  be, 
considerimr  its  value  as  an  article  of  food  for  cattle 
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and  swine  during  the  winter  season.  No  definite 
information  was  obtained  as  to  the  amount  of  yield 
per  acre,  but  from  the  appearance  of  some  few 
fields  which  I  examined  while  growing,  I  could  see 
no  reason  why  the  farmers  of  this  region  may  not 
outstrip  their  brethren  in  other  parts  of  the  State 
in  the  culture  of  this  root ;  and  it  is  to  be  hoped 
that  they  will  not  long  neglect  so  valuable  an  article 
of  produce.  Nothing  can  be  more  grateful  to  cattle 
during  the  cold  season,  when  but  little,  save  dry 
forage,  can  be  had  to  sustain  them.  In  1837,  Fish 
and  Wiggin  raised  in  No.  4,  1300  bushels  of  this 
root  among  the  potatoes  that  were  planted  upon  a 
burn.  The  quantity  of  land  is  not  known.  They 
obtained  from  the  same  land  800  bushels  of 
potatoes. 

Beets,  Carrots,  Parsnips,  Onions,  &c., 
all  flourish  well  here,  and  can  be  raised  with  perfect 
ease  and  success.  The  Sugar  Beet  has  never  been 
tried,  or  if  cultivated  at  all,  no  experiment  has  been 
instituted  to  ascertain  the  quantity  which  can  be 
obtained  per  acre,  nor  whether  it  will  be  more  or 
less  saccharine  than  when  raised  farther  south. 
There  is  an  opinion  abroad,  among  some,  that  when 
this  root  is  grown  in  warm  regions  the  saccharine 
matter  is  greater  in  proportion  to  the  quantity  of 
root,  than  when  it  is  grown  north.  Whether  any 
experiments  have  actually  demonstrated  this  to  be 
the  fact  in  this  country,  I  am  not  able  to  say. 

The  nature  of  the  soil  may  have  an  influence 
upon  the  quality  of  this  root,  hut  reasoning  from 
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analogy  it  would  seem  that  it  is  more  fitted  for  a 
cool  than  a  sultry  climate.  The  ro<>t  seems  to  be  a 
store  house  or  magazine  in  which  nutriment  is  to  be 
preserved  during  the  winter  season  for  the  future 
use  of  the  plant — it  being  a  biennial,  requiring  two 
years  in  which  to  grow  and  perfect  its  seed.  The 
cooler  regions  of  the  temperate  zone,  as  a  general 
rule,  produce  those  kinds  of  roots  in  much  greater 
perfection  as  it  regards  size  and  quantity  than  the 
warmer  portions.  It  is  also  a  pretty  well  estab- 
lished fact,  that  the  northern  limit,  at  which  any 
plant  will  flourish  and  fully  ripen,  will  afford  that 
plant  and  its  fruit  in  greater  perfection,  than  at  the 
southern  limit.  The  Sugar  Beet  is  destined  to 
become  to  the  North,  what  the  Sugar  Cane  is  to 
the  South,  and  I  can  see  no  good  reason  whatever, 
why  the  farmers  in  the  Aroostook  section  of  our 
State  may  not  find  it  a  safe  and  valuable  business 
to  embark  in  its  culture  and  in  the  manufacture  of 
sugar  from  it.  The  Sugar  Maple  it  is  true  flour- 
ishes here  in  perfection,  and  affords  a  rich  supply  of 
sugar  to  those  inhabitants  who  see  fit  to  attend  to 
the  manufacture.  Yet  it  is  believed  by  those  who 
have  had  experience  in  the  culture  of  the  beet  and 
in  the  manufacture  of  Maple  Sugar,  that  the  for- 
mer will  afford  a  more  ample  source  of  sugar  than 
the  latter,  in  consequence  of  its  requiring  less  labor, 
all  things  considered. 

The  improvements  which  have  been  made  and 
are  still  making  in  the  process  of  manufacturing 
Beet  Sugar,  will  soon  render  this  business  as  simple 

9 


66  AGRICULTURAL  SURVEY  OF  THE 

and  as  easy  as  any  culinary  operation  now  per- 
formed on  the  common  hearth.  The  distance  of 
this  section  from  navigation  and  the  expense  arising 
from  the  transportation  of  foreign  molasses  and 
sugar,  make  it  an  object  of  no  small  importance  to 
enquire  into  the  subject,  and  to  adopt  early  measures 
to  introduce  the  culture  of  this  beet  and  the  mana- 
facture  of  sugar  among  them.  It  will  be  seen  that 
I  have  been  speaking  of  what  may  be  done,  rather 
than  what  is  done ;  but  as  the  common  beet  grows 
well  there,  and  as  the  Sugar  Beet  will  flourish 
where  the  common  beet  will,  and  as  wherever  the 
Sugar  Beet  will  grow,  sugar  may  be  profitably  made, 
there  is  nothing  to  prevent  successful  operations 
being  carried  on  there.  A  country  that  can  pro* 
duce  the  Rock  Maple  and  the  Sugar  Beet  in  per* 
fection,  need  not  depend  upon  the  South  for  sugar 
or  molasses. 

Flax.  This  plant  grows  here  remarkably  weD, 
better  perhaps  than  farther  South.  Its  culture 
however  is  not  carried  on  in  any  systematic  manner, 
nor  has  there  been  to  my  knowledge  any  experi- 
ments made  in  regard  to  the  best  mode  of  culture 
in  this  region,  or  its  management  after  being 
gathered. 

Generally,  a  small  patch  is  sown  for  the  purpose 
of  affording  thread,  6cc.  for  domestic  purposes,  and 
not  for  an  article  for  the  market.  No  new  or 
definite  information,  in  regard  to  its  relative  value 
to  them  as  a  field  crop,  can  be  given.  Should  the 
recent  improvements  in  the  mode  of  dressing 
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article,  now  being  adopted  in  the  Middle  States, 
become  more  generally  known  and  practised,  it  may 
yet  be  one  of  very  considerable  importance  to  this 
part  of  oor  State. 

Fruits.  The  settlement  of  this  coantry  has 
been  so  recent,  that  it  cannot  yet  be  ascertained 
whether  it  is  or  is  not  well  adapted  to  the  growth 
or  the  maturing  of  apples,  pears,  6cc.  Some  apple 
trees  have  been  set  out  in  township  No.  4,  on  the 
Aroostook  road,  which  look  well,  and  which  bid 
fkir  to  prod  ace  frait  at  the  proper  time.  From 
what  information  I  have  been  able  to  obtain  from 
<dd  people  in  this  State,  I  have  inferred  that  it  is 
necessary  for  the  forest  to  have  been  cleared  from 
the  ground  some  time,  before  apple  trees  will  flourish 
▼ery  well.  It  was  thought  in  the  early  settlement 
of  Kennebec  County,  and  in  many  other  places  in 
Maine,  that  apple  trees  would  never  flourish  well 
in  it,  as  the  first  attempts  were  not  very  successful; 
but  time  has  proved  the  fallacy  of  this  idea.  It 
may  be  well  to  be  somewhat  cautious  as  to  what 
situation  the  farmer  on  the  Aroostook  should  set 
his  trees.  A  southerly  slope  would  probably  be  the 
best  until  the  country  should  become  more  open, 
and  the  rays  of  the  sun  have  more  chance  for  opera- 
tion. The  apple  tree  grows  well  in  Houlton.  It 
flourishes  also  in  some  parts  of  Canada,  and  very 
pobably  will  ultimately  do  well  in  this  section. 
The  wild  prone,  the  currant,  the  gooseberry,  the 
cnmberry,  common  cranberry,  Une  berry,  wild 
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cherry,  &c.  abound  and  come  to  maturity  in  their 
proper  season. 

Grass.  The  different  species  of  grass  Trhich 
are  cultivated  in  New  England,  flourish  here  in 
great  perfection.  I  have  never  seen  better  crops  of 
herds-grass,  clover,  6zc.,  than  what  I  found  in  this 
country,  nor  was  better  hay  ever  put  into  a  bam, 
than  that  which  I  found  in  that  of  Mr.  Fairbanks, 
last  autumn. 

The  natural  grasses,  such  as  blue  joint,  &c.  spring 
up  w^ith  great  luxuriance  and  yield  in  profusion. 
Although  they  start  somewhat  late,  there  is  gene- 
rally no  check  to  them  in  their  growth,  and  they 
come  forward  with  astonishing  rapidity.  On  the 
12th  of  June,  on  a  small  interval  at  the  mouth  of 
the  Umquolqus,  the  blue  joint  was  two  and  a  half 
feet  in  height.  Nature  has  undoubtedly  designed 
this  region  for  a  grazing  as  w^ell  as  an  arable  coun- 
try. It  is  true  that  the  w^inters  are  longer  than  in 
some  other  parts  of  New  England,  but  this,  which 
by  some  is  considered  a  disadvantage,  is  met  and  in 
a  good  degree  counteracted  by  the  abundance  of 
grass  for  pasturage  and  fodder.  Considering  the 
low  price  of  land  and  the  extensive  range  which 
cattle  may  have — the  call,  which  for  a  long  series  of 
years  must  be  made  for  good  oxen,  horses  and  beef 
to  carry  on  the  farming  and  lumbering  operations  of 
the  country,  grass  growing  and  grazing  cannot  but 
be  a  lucrative  business.  If  the  farmer  does  not 
wish  to  keep  stock,  his  hay  will  be  in  demand  at  a 
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fiur  price,  sufficient  to  make  it  an  object  to  enter 
into  the  business  extensively.  Grass  sown  upon  a 
burn  requires  two  years  at  least  to  get  thoroughly 
set.  It  then  afTords  a  better  fodder  than  when 
fecently  sown.  The  average  amount  of  yield  is  one 
and  a  quarter  ton  per  acre,  and  the  average  price 
18  $12  per  ton  for  loose  hay,  and  $14  per  ton  for 
terewed  or  pressed. 

Agricultural  implements.  In  a  country 
where  all  are  pioneers,  and  where  comparatively 
few  have  any  great  amonnt  of  capital  to  begin  with, 
it  cannot  be  expected  that  agricultural  improve- 
ments would  receive  much  attention,  especially 
when  thjs  apathy  in  regard  to  these  things  in  the 
<dder  and  more  wealthy  parts  of  the  State,  does 
not  offer  any  very  powerful  example  to  stimulate 
the  back  woodsman  beyond  the  necessary  opera- 
tions of  subduing  the  forest  and  merely  raising  his 
bread.  Very  little  ploughing  is  as  yet  done,  as 
most  of  the  crops  are  raised  on  a  '^burn;^^  and  as 
roads  are  not  yet  laid  out  and  constructed,  no  other 
vehicle  except  the  common  sled  is  much  used  by 
the  farmers  on  the  river.  I  found  here  the  thresh- 
ing floor  and  fan  of  olden  time.  The  thrashing 
floor  is  merely  a  sufficient  number  of  logs,  which, 
when  hewed  square  and  placed  side  by  side,  will 
make  a  platform  eight  or  ten  feet  wide,  having  sides 
raised  two  or  three  feet  in  height  on  which  the 
grain  is  laid  and  thrashed  by  the  common  flail. 
The  fan  is  formed  by  semicircle  of  light  board,  say 
three  feet  in  diameter,  having  a  rim  around  the 
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circamfereDce  of  thin  wood  and  a  handle  on  each 
side  to  manage  it.  In  this  fan  the  grain  is  taken 
up  and  shaken  about,  tossing  it  up  occasionally,  to 
catch  the  air  to  blow  oflf  the  chaff.  It  is  also  waved 
back  and  forth  over  the  grain  as  it  lies  in  the  heap^ 
and  the  chaff  thus  blown  away. 

I  found  a  very  good  thrashing  machine  at  Mr. 
Fairbanks' y  made  by  himself,  and  propelled  by 
water.  It  was  made  in  the  usual  form  of  the  spike 
or  scutching  machine.  A  cylinder  of  wood  in 
which  were  placed  teeth  made  of  round  bolt  iron. 
A  part  of  the  teeth  of  the  bedding  were  made  of 
wood,  which  I  am  informed  answered  very  well 
indeed. 

In  No.  4t,  I  found  Pitts'  Horse  Power  and 
Thrasher  in  active  operation.  The  large  quantities 
of  grain  raised  in  this  place  make  such  machines 
very  desirable  and  diminish  the  labor  of  getting  it 
out  very  much  indeed. 

RoABS.  A  liberal  policy  in  constructing  good 
roads  through  the  Public  Domain,  is  undoubtedly 
the  best  policy  to  be  pursued.  It  at  once  opens  the 
country  as  it  were  to  the  inspection  of  the  world, 
and  induces  many  to  enter  and  settle,  who  would 
not  otherwise  leave  the  older  settled  parts  of  the 
State.  It  is  important  however,  that  these  roads 
should  be  laid  out  in  the  most  judicious  manner,  so 
as  to  connect  the  most  important  points  of  the 
country,  and  at  the  same  time  throw  open  as  large 
a  quantity  of  settling  land  to  the  emigrant  as  possi- 
ble.   Indeed  it  would  seem  advisable  to  oonduct 
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the  roads  through  the  best  settling  land»  even  at  the 
xisk  of  being  more  circuitous  and  incurring  more 
expense.  The  Aroostook  road,  as  laid  out  to  the 
river,  appears  to  have  been  very  happily  located  in 
this  respect.  But  from  the  Aroostook  to  the  Mad- 
awaska  settlement  it  appears,  from  what  observa- 
tions I  could  make,  to  pass  through  a  tract  of  coon- 
try  less  abounding  in  good  settling  land  than  if  it 
were  laid  out  farther  west  or  east  of  its  pres(;nt 
location.  There  are  two  courses  on  the  west  side 
€f  ils  present  position  which  it  would  be  well  to 
examine  thoroughly.  First  up  the  Great  Machias 
and  west  of  the  Upper  Eagle  lake,  thence  bearing 
easterly  till  it  strikes  Fish  river  terminating  at  the 
jaDction  of  this  river  with  the  St.  John — or  second, 
up  the  east  side  of  the  Little  Machias  and  the 
Upper  Eagle  lake,  and  crossing  the  stream  which 
connects  the  Upper  lake  with  the  one  immediately 
below,  and  thence  running  down  on  the  westerly 
side  of  Fish  river,  as  before  mentioned.  An- 
other avenue  which  it  would  be  desirable  for  the 
State  to  open,  would  be  from  the  tov^n  of  Houlton 
to  the  mouth  of  Presquile,  and  thence  to  Mada- 
waska  settlement.  A  road  from  near  the  mouth  of 
the  Masardis  or  St.  Croix  to  the  Grand  Falls  of 
tiMS  Aroostook,  would  give  as  many  thoroughfares 
throng^  this  territory  perhaps  as  the  State  ought  to 
erastrnct  The  various  connecting  roads  should  be 
made  by  settlers  or  proprietors. 

The  late  Surveyor  General,  Dr.  Whipple,  very 
politely  famished  me  with  a  plan  of  a  road  running 
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from  the  St.  Croix,  by  Pollard's  Mills,  to  the  moDth 
of  the  Aroostook.  It  passes  diagonally  throQgh 
the  townships  belonging  to  Maine,  which  course,  in 
case  Massachusetts  should  decline  her  assistance,  it 
would  be  well  to  adopt,  as  it  is  as  short  a  route 
as  could  probably  be  selected.  If,  however,  Mas- 
sachusetts would  cooperate  with  her  usual  liberality 
and  energy,  it  w^ould  undoubtedly  be  best  to  follow 
the  course  of  the  river,  as  for  a  number  of  years 
such  a  route  would  accommodate  the  greatest  num- 
ber of  settlers,  and  always  be  a  road  of  much 
travel.* 

Geology.  Though  I  was  required  to  examine 
the  Geology  of  the  country  through  which  I  passed ; 
yet,  as  it  has  been  so  recently  examined  by  our  inde- 
fatigable State  Geologist,  w*ho  has  reported  thereon, 
it  would  be  a  work  of  supererogation  forme  to  report 
upon  the  same  subject;  especially  as  a  narration  of 
the  facts  would  be  merely  a  recapitulation  of  his  obser- 
vations. I  shall  therefore  merely  bear  testimony  to 
the  able  and  faithful  manner  in  which  he  has  per- 
formed this  part  of  his  task.  Some  recent  discov- 
eries of  fetid  limestone  have  been  made  in  No.  11 
5th  Range,  since  his  visit  to  that  country,  owing  to 
clearing  and  burning,  which  laid  bare  the  rocks  and 
which  were  before  hidden.  Slate,  limestone,  and 
grayw*acke  are  the  principal  rock  formations  at 
present  visible.  No  granite  formations  were  seen 
by  our  party  on  the  Aroostook  or  its  tributaries. 
The  characteristics  of  the  rock  formations,  as  Dr. 

*  The  plan  is  deposited  ^itb  the  Board  of  Internal  Improrementa. 
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JMiMm  ^^llii^^mf  indicirttf  coad  at  afifbMoKe,  bo< 
it  b  v6fy  pCNtfibte  that  thi9  tegbii  ji  the  €^t»ett)« 
western  limit  of  the  coal  formation  which  oecQi^  itt 
#M  PMviiiceflf  east  of  this.  It  may  be  here^  obtM ved 
iMit  My  country  whidv  has  agood  aDil,  plenty  of  lim^^ 
tM*  ami  tioal,  is  emphslicaliy  a  rick  country.  All  c4 
flHMe  te^isiCM,  except  the  last,  are  abundant  on^ 
Ifcis  Afoostook,  and  the  place  of  the  last  will  be  for 
tmaf  yeais  supplied  by  the  immense  fbrtet  which 
dMFenrthe  eonntry. 

thMtm  FAEtf.  I  arail:  myself  of  the  sagg^sCfMI 
tff  ft  friend  to  recommend  the  establishment  of  a 
flltate  Farm  in  this  region.  Therei  are  inanf  tt^ 
iMi»  iAiy  mjtdi  dn^  iostitiition  would  b^  6$  gMatf 
tffility  to  tMsi  section  of  the  country^  and  bigMf 
iMeficiitr  to  th0  State  at  large.  Lands  of  any 
quality  aud  in  any  quantity  can  be  selected  Lnm- 
hit  for  buiMingS'  and  fixtwei<  is  at  hand,  already 
MoHgf  Agr  to  the  State. 

The  object  of  it  shoold  be  to  introduce  the  varfeui 
brMdi  df  sattle,  sheep,  hogs  and  other  stock;  to  eut^ 
CiweS'  the  tarioos'  cropsi  which  it  is  desired  to  aecli^ 
Mkt&,  afid  the  properties  of  which  it  is  wished  to  test 
iKIhislalttude;  to  intrsduce  the  various  fruits  which 
would  probably  grow,  and  thus  form  a  source  whence 
tfw  settler  coidd  look  for  a  supply  to  commence  his 
eytrtttioiistop  to  refiovatd  his  stock:  and  crops  when 
JilfSgefttted  or  egchacarteri-  I  am  aware  that  this 
flUf'  be  cMsldAed  visionary'  to  many,  not  do  1 
Mbw^tfetatianjr  tltmg'  of  the  kmd  has  as  yet  been 

fttany  of  tfao'  Stater^  but  in  Eotope^ 
10 
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National  farms  are  not  nncommon,  and  the  dtiuM 
of  this  Repnblic  are  not  nnfreqnently  benefited  by 
importations  from  them. 

The  Merino  Sheep  from  the  National  or  King's 
flock  in  Spain,  and  from  the  National  farm  at 
Rambouillet  in  France;  the  Saxony  from  th^ 
Electoral  flocks  in  Germany,  by  which  our  own 
country  has  become  a  rival  in  wool  growing  with 
many  of  the  kingdoms  of  the  old  world,  may  be 
mentioned  as  instances  of  the  great  and  extended 
good  which  has  arisen  from  similar  establishments 
abroad. .  There  is  one  advantage  to  be  considered 
in  locating  a  farm  in  this  part  of  our  domain.  It 
is  the  most  northern  section  of  our  State,  and  we 
might  be  pretty  well  assured,  that  whatever  came 
to  maturity  here,  would  also  mature  in  any  other 
part  of  New  England. 

The  expense  of  commencing  need  not  be  great, 
as  the  object  is  utility  rather  than  splendor ;  plain 
practical  excellence  rather  than  useless  show.  It 
is  believed  that  under  the  management  of  a  man  of 
good  sense  and  practical  skill,  such  an  establishment 
would  soon  pay  its  expenses  and  become  a  source 
of  good  stock  and  seeds,  and  a  pattern  worthy  of 
imitation. 

General  remarks. — Resources.  It  will 
be  natural  to  enquire  what  are  the  resources  of  this 
part  of  the  State?  I  answer,  they  are  obvioudy 
more  than  is  found  in  many  tracts  embracing  the 
same  amount  of  territory.  In  the  first  place  the 
lumber  stands  most  prominent.    At  present  it  is 
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die  best  portion  of  Maine  for  lamber,  althongh  as 
it  regards  pine,  there  is  not  as  many  trees  to  be 
iband  apon  an  acre  as  in  some  other  sections;  yet 
what  grows  here,  is  of  an  excellent  quality,  and 
readily  commands  the  highest  price.  The  other 
nurielies  of  lumber,  such  as  cedar  and  hackmatac, 
are  very  abundant  and  have  not  yet  been  disturbed. 
Second — The  large  amount  of  good  soil,  which  by 
proper  attention  will  afford  a  surplus  of  produce  for 
the  nse  of  less  favored  portions  of  the  State. 
Third — Its  mineral  resources,  especially  lime,  will 
be  a  soarce  of  profit  and  comfort  to  the  residents 
is  soon  as  enterprize  shall  take  hold  sufficiently 
itrong  to  place  it  within  the  reach  of  the  consumer. 
Indeed,  I  see  no  reason  why,  in  the  course  of  a  few 
years,  the  inhabitants  of  the  valley  of  the  Aroostook 
may  not  send  out,  as  a  surplus  over  and  above  what 
they  may  need  for  home  consumption,  large  amount 
of  lamber  of  every  description,  wheat,  oats,  rye, 
barley,  potatoes,  beef,  pork,  wool,  live  stock,  such 
as  neat  cattle,  sheep,  and  horses,  in  abundance. 
There  is  no  natural  obstacle  in  the  way  to  prevent 
UnB  being  done. 

Objsctions  to  the  country.  It  will  h'^ 
also  natural  to  ask  what  are  the  objections  to  settle- 
ing  in  this  country?  That  there  objections  in  the 
ininds  of  almost  every  one  who  has  been  brought 
op  in  an  old  settled  country,  where  all  the  comforts 
of  civilized  life  abound,  I  am  aware;  but  these 
objections  are  of  a  nature  which  time,  industry  and 
perseverance  will  do  away.     The  emigrant  who 
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goes  into  the  forest  to  prepare  or  make  a  farm  for 
himself,  most  reflect  before  he  leaves  the  pleasant 
abodes  and  cultivated  fields  where  he  has  been  wont 
to  enjoy  the  accumolated  convenience  of  years  of 
toil  and  labor,  that  he  must  of  necessity  leave  thesi 
behind,  and  take  the  world  in  the  **rough?^  ay 
it  were.  He  must  remember,  that  he  goes  there^ 
not  to  find  the  pleasures  or  the  refinement  of  the 
town  or  the  city,  but  to  create  them  for  himself-^ 
to  manufacture  them,  so  to  speak,  from  the  ram 
material — to  establish  and  build  himself  up  froqd 
small  and  mayhap  from  humble  beginning.  ThQ 
first  troubles  that  will  be  sure  to  introduce  themselvet 
to  the  stranger  are  the  black  flies  and  mu8quito^ 
during  the  warm  season.  These  h(fwever,  are  1)9 
more  abundant  here,  than  in  every  new  place  wher^ 
the  forest  abounds.  Every  pioneer  has  had  tq 
encounter  them,  and  they  gradually  disappear  ^f^ 
the  country  becomes  cleared  and  cultivated.  Tl|q 
lack  of  Mills  has  heretofore  been  a  serious  objecr 
tion,  but,  thanks  to  the  liberality  of  the  State,  bj 
the  encouragement  offered  in  the  act  of  1838,  this 
will  soon  be  obviated.  Early  frost  may  be  con- 
sidered as  a  serious  objection  by  some.  This  how- 
ever is  one,  which  may  also  be  considered  as  resting 
for  the  few  last  years  upon  all  New  England.  \\ 
is  true,  that  as  a  general  rule,  the  frost  is  earlifsr 
here  than  in  Massachusetts ;  bpt,  with  th?  ei^cep- 
tion  of  Indian  corn,  all  the  staple  crop^  of  oor 
agriculture  ripen  perfectly  well. 
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WaKT  of  8CHOOL8  AND    RELIGIOUS   PRITILR^* 

OB 8.  All  new  countries  are  liable  to  this  objection. 
It  is  one  which,  for  the  first  few  years,  is  almost 
inevitable ;  bnt  it  is  nevertheless  astonishing  how 
soon  the  New  Englanders  make  arrangements  to 
ineet  these  wants.  Almost  before  they  have  pro- 
eared  the  necessary  buildings  for  their  own  protec- 
tion, and  ere  the  *^ first  hum^^  has  done  smoking, 
^e  school  mistress  may  be  seen,  with  a  bevy  of 
prehios  aboat  her,  listening  to  her  instructions;  and 
t|ie  missionary  is  made  welcome  to  the  settlement, 
pnd  the  utmost  attention  given  while  he  leads  in 
the  devotional  duties  of  the  Sabbath. 

The  lack  of  intelligent  and  refined  society  operates 
fS  an  objection  in  the  minds  of  many.  It  is  true, 
that  the  saipe  amount  of  refinement  capnot  be  found, 
pnd  indeed  cannot  be  expected,  in  a  new  country 
like  this,  where  the  wilderness  stretches  between 
the  several  settlements  for  many  a  league  qnbrokeq 
snd  undisturbed,  save  occasionally  by  the  clearing 
mud?  by  some  one  who  has  had  the  courage  to  leave 
|he  busy  haunts  of  men  and  wrestle  in  solitqde  as 
It  were  with  nature  herself;  but  on  the  other  hand, 
if  you  do  not  find  the  refinements,  you  also  do  no^ 
find  many  of  th^  follies  which  too  often  accompany 
those  refinements,  ^nd  make  fashionable  life  ridicu- 
toof .  As  for  intelligence,  the  yankee  who  goes  into 
fh^  wilderness  or  elsewhere,  carries  it  with  him^  and 
theschook  before  mentioned  are  sure  to  perpetuate  it« 
Should  you  a4vi8e  m^  to  go  to  the  J^rgoatooh? 
is  a  question  often  put.     Before  answering  thip^  I 
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would  use  the  characteristic  privilege  of  asking,  who 
are  you? 

If  you  are  already  well  situated — have  a  good 
farm — live  in  a  pleasant  neighbourhood,  and  are 
blessed  with  the  common  goods  and  chattels  ncces* 
sary  for  the  well-being  and  happiness  of  your  family, 
stay  where  you  are — ^go  neither  east  nor  west.  Are 
you  a  man  of  feeble  health,  with  little  capital,  una- 
ble to  undergo  the  severe  toils  of  subduing  the  forest, 
and  unable  to  hire?  It  would  not  be  advisable  for  yoa 
to  go  there.  Are  you  idle — lazy — shiftless  and 
vicious?  Go  not  thither.  Better  stay  where,(if  you 
cannot  reform)  alms  houses  and  prisons  are  more 
abundant  to  administer  to  your  necessities,  or  to 
ensure  your  safe  keeping.  Are  you  in  straitened 
circumstances,  but  in  good  health,  with  a  robust 
and  hardy  family  of  children  to  assist  you?  Go  to 
the  Aroostook.  If  possible,  take  a  supply  of  pro- 
visions with  you  to  last  till  you  can  get  a  crop — 
select  a  good  lot  of  land,  be  prudent  and  industri- 
ous, and  in  three  years  you  can  look  around  upon 
your  productive  acres  and  your  well  filled  garners 
with  satisfaction.  Are  you  a  young  man  just  start- 
ing in  life,  but  with  no  capital,  save  a  strong  arm — 
good  courage,  and  a  narrow  axe?  Go  to  the  Aroos- 
took; attend  assiduously  and  carefully  to  your  busi- 
ness ;  select  a  lot  suitable  for  your  purpose,  and  with 
the  common  blessings  of  providence,  you  will,  in  a 
very  few  years,  find  yourself  an  independent  free- 
holder, with  a  farm  of  your  own  subduing,  and 
with  a  capital  of  your  own  creating. 


NOTE.— [Page  37.] 

(a)  These  remarks  were  written  before  the  late  troubles 
took  place  in  regard  to  the  trespassers  on  the  Public  Lands. 
Those,  however,  who  have  been  stationed  on  Fish  river, 
are  undoubtedly  aware  of  the  trouble  they  would  have 
had  to  get  to  that  station,  had  they  not  gone  in  on  the  ice 
during  the  winter. 


ERRATA.    Page  SI— 9th  line  from  bottom,  for  **  puddingitoae  oo«* 
glomerate,"  re^d  puddingstone  (conglomerate.) 

Page  S9 — 6tli  line  from  bottom,  for  **  both  branches,"  read  both  hanko. 
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STATE  OP  MAINE. 


RESOLVE  AUTHORIZING  THE  CONTINUATION  OP  THE 
GEOLOGICAL  SURVEY  OP  THE  STATE 

Resolved,  That  the  Governor  with  the  advice  and  consent  of  Council 
if  hereby  authorized  to  employ  some  suitable  person  or  persons,  to  continue 
the  Geological  Survey  of  the  State  at  a  salary  not  exceeding  Pifteen 
Hundred  Dollars  per  annum. 

Resolved,  That  the  sum  appropriated  for  this  purpose  shall  be  subject 
to  the  discretion  of  the  Governor  and  Council,  and  be  expended  in  contin- 
uing said  Survev. 

Resolved,  That  it  shall  be  the  duty  of  the  Governor  and  Council  to  lay 
before  the  Legislature  at  its  next  annual  session  a  detailed  account  of  tfai 
piugiess  of  the  survey  together  with  the  expenditures  in  prosecuting  th« 
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Iir  Council,  April  91, 1838. 

Craeles  T.  Jackson,  M.  D.,  of  Boston,  Mass^  was  by  the  Governor, 
with  the  advice  and  consent  of  Council,  appointed  Geolo^st,  and  Samuel 
L  Stephenson,  of  Portland,  Assistant,  to  continue  the  Geological  Survey 
of  the  State,  agreeably  to  the  provisions  of  ^  Resolves  audiorizing  the 
continuation  of  Uie  Geological  survey  of  the  State,"  passed  March  23, 18^ 

Attest:  SAM'L  P.  BENSON,  Secretary  of  State. 


STATE   OP   MAINE. 


In  Council,  April  26, 1838. 

AaiEL  Wall,  of  Hallowell,  in  the  County  of  Kennebec,  was  by  the 
Governor,  with  the  advice  and  consent  of  the  Council,  appointed  Addi- 
tional Assistant  to  attend  Dr.  Charles  T.  Jackson,  in  the  Geological 
Survey  of  the  State,  and  to  procure  a  horse  and  covered  waggon  for  the 
purpose  of  conveyance,  under  Report  of  Council  accepted  on  the  25th 
instant 

Attest:  SAMli  P.  BENSON,  Secretary  of  State. 


To  the  Senate  and 

House  qf  RepretenkdioeM : 

<^The  Third  Annual  Report  on  the  Geology  of  Maine,"  by  Doct 
Charles  T.  Jackson,  having  been  laid  before  the  Governor  and  Council, 
the  same  is  herewith  transmitted  to  the  two  branches  of  the  Legislature, 
with  the  letter  of  Doct  Jackson,  accompanying  said  Report 

JOHN  PAIRPIELD. 
Council  Chambbk,   ? 
FebniaTy  13,  1699.  S 
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INTRODUCTION. 


'*Gboloot   it  now  to  generall/  cultirated   b/  all  cirilisad 
^ple.  that  the  degree  of  etteotion  paid  to  it,  is  almoat  a  ture  crite- 
lioa  ofnatioDal  intelligence  and  proaperitj.*'    If  this  b  the  caae, 
i  Biut  be  that  thb  scienee  reveals  something  important  to  man- 
kind, and  no  man  need  long  remain  in  doubt  as  to  the  nature  of  the 
facts  and  principles  which  are  its  subjects.     For  Geology  unfolds 
the  structure  and  composition  of  our  globe,  and  reveals  to  us  the 
efficient  causes  that  have  been  in  operation  during  the  successive 
epochs  of  creation.    It  delves  into  the  recesses  of  the  earth,  and 
brings  forth  its  hidden  treasures,  and  by  its  light,  the  situations  in 
which  are  found  various  useful  mineral  substances,  are  full/ 
eiposed.    Certain  rocks  abound  in  metaliferous  veins  and  beds, 
ethers  contain  combustibles,  and  the  latter  are  never  found  in  con- 
junction  with  tho  former.    Limestones,  of  various  ages,  possessing 
peculiar  properties,   are  discovered,   and  their  composition  is 
leamed  by  chemical  analysis,  by  which  we  know  how  they  will 
work  in  the  arts.     Some  are  found  suitable  for  making  lime  for 
cement,  or  for  agriculture  ;  others  are  incapable  of  making  lime 
that  will  slake,  but  furnish  a  valuable  hydraulic  cement.    One  class 
of  limestones  is  remarkable  for  the  veins  of  lead  and  silver  ores 
it  contains — another  never  contains  any  metallic  ores,  excepting 
iron.     Coal  is  never  found  in  that  group  of  rocks  called  primary, 
nor  in  any  of  the  older  stratified  rocks  ;  hence  our  attention  is 
turned  away  from  researches  in  such  strata  for  coal  mines,  and 
directed  to  those  groups  of  strata  in  which  they  may  occur* 
Iron  ores  belong  to  several  distinct  species  of  rocks,  and  there  are 
also  alluvial  deposits  of  bog  iron  ore*    In  the  ancient  rock  forma- 
tions,  are  found  the  magnetic  and  specular  iron,  while  the  cakif 
erous  slate  rooks  SBore  frequently  oootnin  the  eompaet  red  oiid# 
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or  hsematitic  iroa  ores.  CertatD  varieties  of  pjritiferons  date  are 
valuable  for  the  purpose  of  making  alum — others,  containing 
magnesia,  are  unsuitable  for  that  purpose.  Serpentine  roeks  are 
valuable,  both  for  marble  and  for  the  manufacture  of  Epsom  salts 
and  carbonate  of  magnesia.  Certain  varieties  of  limestone  are 
more  valuable  for  marble,  than  for  making  lime  ;  and  some  kinds 
of  limestone  are  found  to  make  a  good  lime  for  cement,  while  thej 
do  not  furnish  so  good  an  article  for  agriculture.  Building  stones 
are  liable  to  be  contaminated  bj  the  presence  of  pyrites  and  proC* 
oxide  of  iron,  both  which  substances  greatly  injure  the  quality  of 
the  stone,  and  not  only  produce  unsightly  stains,  but  also  eaoM 
it  to  decompose  and  crumble  into  a  brown  powder,  and  thus  impair 
the  strength  of  the  material.  Some  kinds  of  building  stones  are 
liable  to  the  infiltration  of  water,  and  crumble  readily  in  our  cold 
climate  by  the  action  of  frost,  while  they  might  answer  for  pei^ 
manent  architecture  in  milder  climes. 

Agriculture  draws  most  largely  on  the  science  of  Greologj, 
for  the  elucidation  of  the  origin,  distribution  and  composition  of 
soils;  and  the  amendments  required  being  determined,  we  have  to 
ascertain  whether  the  required  materials  occur  in  the  vicinitj 
where  they  are  wanted.  For  it  would  be  of  no  use  to  the  fannefi 
to  inform  him  that  the  substances  required,  occurred  a  hundred 
miles  off,  for  the  large  quantity  of  matter  required,  would  forbid 
the  expense  of  distant  transportation. 

A  Geological  Survey  embraces  all  the  above  mentioned  topics; 
and  the  actual  state  of  the  country,  with  its  available  resourceSp 
are  only  to  be  developed  by  such  researches.  Idle  and  fraudulent 
speculations,  originating  from  self  delusion  and  imposture,  are 
thoroughly  checked,  and  erroneous  opinions  concerning  minerals, 
supposed  by  those  ignorant  of  science  to  be  very  valuable,  are 
corrected,  and  vast  sums  of  lime  and  money  have  thus  bean 
actually  saved  to  the  State  every  year  during  our  labors.  A 
handful  of  iron  ore  is  no  longer  liable  to  be  mistaken  for  an 
inexhaustible  and  valuable  mine,  nor  are  the  people  anxious  to 
set  up  costly  furnaces  to  work  such  trifling  deposits,  but  those 
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wUch  are  really  valuable  are  fully  explored  and  described,  and 
the  exact  quantity  that  may  be  depended  upon  for  the  supply 
of  the  furnaces,  is  known.  No  longer  are  hand  specimens  of 
granite  received  as  inexhaustible  quarries  of  building  stone,  or 
polished  masses  of  greenstone  trap  sold  for  marble,  but  the 
situation,  extent  and  value,  of  every  available  quarry,  is  described, 
and  the  quality  of  the  rock  tested. 

The  slate  quarries  of  Maine  are  capable  of  producing  many 
BHllions  of  dollars  revenue  to  the  State,  and  the  public  is  now 
learning  from  the  Geological  Reports,  their  situation,  extent  and 
-valae.  Liberal  encouragement  shou!d  be  given  to  individuals  or 
companies,  who  may  invest  their  labor  or  capital  in  this  productive 
industry,  for  the  commerce  of  the  State,  by  enlightened  policy, 
may  be  quadrupled  in  a  few  years.  A  trifling  bounty  of  fiAy  cents 
per  Con  on  slates  wrought  from  the  quarries  of  Maine,  and  as 
much  per  ton  on  every  ton  of  iron  manufactured  from  raw  materials 
foaod  in  this  State,  and  ten  cents  per  hundred  square  feet  on  glass 
made  in  Maine,  would  at  once  set  all  the  wheels  of  industry  in 
motion,  and  the  resources  of  the  country  would  no  longer  remain 
as  thej  now  are,  idle  and  unproductive.  Nothing  is  wanted  so 
jnoch  in  this  State,  as  stimulus  to  enterprise,  and  a  feeling  of 
confidence  in  the  protection  of  the  Legislature. 

The  mere  indication  of  a  wish  to  encourage  productive  industry 
would  do  much  towards  its  promotion,  and  slight  special  bounties 
are  better  than  exemption  from  taxation,  since  the  bounty  depend- 
ing upon  the  quantity  of  the  manufactured  article  produced,  would 
stimulate  the  exertions  of  manufacturers  to  produce  more  than 
they  otherwise  would;  and  there  is  no  danger  of  over-stocking  tho 
market  with  such  articles  as  I  have  mentioned,  since  they  are  in 
such  universal  demand,  that  all  the  supply  would  be  readily  taken 
up  by  purchasers.  If  we  could  but  estimate  the  amount  of  money 
paid  out  by  Maine  for  iron  and  glass  alone,  and  should  then  learn 
how  eti^ily  those  articles  might  be  wrought  in  Maine  from  her  own 
soil,  we  should  be  astonished  at  the  fact,  that  there  is  but  one  small 
blast  furnace  in  tho  State,  and  not  an  ounce  of  glass  is  madf 
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here,  although  the  raw  materials  are  abondaDt  and  ererf  natural 
facility  is  afforded  for  its  manufacture. 

Slates  may  be  obtained  in  Maine  of  bettor  quality  than  tboae  of 
Wales,  and  yet  our  houses  continue  to  be  covered  with  the  foraign 
article.  It  may  be  seen  by  a  simple  calculation,  that  a  most  profi- 
table and  thriving  business  might  be  carried  on  in  this  department 
and  that  the  population  of  whole  towns  might  be  supported  by  Ai 
profits  arising;  from  the  labor.  In  order,  however,  to  effect  tU^ 
a  liberal  policy  must  be  adopted,  for  a  large  capital  is  required  lor 
such  an  investment,  to  render  the  work  profitable.  A  rail  rood 
from  Bangor  to  the  Piscataquis,  and  from  thence  to  the  navigable 
waters  of  the  Kennebec,  would  pass  through  some  of  the  nMit 
fertile  regions  of  the  State,  and  would  bring  the  Mineral,  Agfi* 
cultural  and  manufactured  produce  to  market,  and  afford  a  ready 
communication  with  Bangor.  Such  a  route  is  feasible  and  it  wB 
ultimately  be  constructed.  Why  not  do  it  as  soon  as  possiUe 
and  avail  yourselves  of  the  advantages  that  are  sure  to  arise  fiea 
such  a  work  ? 

The  Geological  Survey  of  Maine,  if  rightly  improved,  will 
become  one  of  the  most  profitable  investments  ever  made  by  the 
State,  and  will  compare  in  utility  with  any  similar  work  in  any 
part  of  the  world.  The  natural  resources  of  the  country  will  be 
fully  unfolded,  and  Maine  will  hold  a  conspicuous  rank  among  her 
sister  States.  Possessing  a  most  extensive  sea-coast,  indented  with 
numerous  good  harbors,  while  the  country  is  intersected  by  a  great 
number  of  large  rivers  and  streams,  capable  of  furnishing  adequate 
water  power  for  any  machinery,  blessed  with  an  abundant  stfpply 
of  the  most  useful  minerals  and  rocks,  valuable  in  the  arts,  and 
with  a  soil,  in  many  districts,  unusually  productive,  she  ought  to 
rank  high  in  the  manufacturing  arts.  It  is,  however,  unfortunately 
the  case,  that  too  many  of  her  enterprising  citizens  are  engaged 
in  the  more  precarious  and  less  useful  business  of  the  lumber 
trade,  and  I  am  of  opinion  that  a  detachment  from  that  busineM 
could  be  advantageously  employed  in  works  of  more  permanent 
utility.    Whoever  looks  into  the  productive  industry  of  Maisa- 
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chosetta,  New-Hampihire,  Vermoat,  or  CoDMetiGuty  will  find 
that  the  greatest  amount  of  value  is  from  manufacturing  eatablidh* 
menta,  and  from  agricultural  butiness  ;  and  let  them  apply  their 
estimates  to  the  probable  capacity  of  Maine,  and  see  how  great 
and  favorable  a  change  may  be  effected  in  the  business  of  the 
Gommunity.  Mineral  vrealth  is  too  frequently  under-valued, 
unleas  it  be  the  working  of  mines  for  the  precious  metab,  the 
most  anproductive  of  all  mineral  substances. 

Whoever  examines  the  structure,  composition  and  order  of 
saperpesition  of  rocks  forming  the  visible  crust  of  the  globe, 
wi/l  discover  that  there  are  great  and  distinct  natural  groups, 
which  may  be  studied  in  a  perfectly  systematic  manner,  independ- 
ent of  all  theoretical  considerations*  Such  is  the  nature  of 
positive  geology,  which  forms  the  leading  features  of  a  Geological 
Survey.  Thus  we  have  described  all  the  rocks  exactly  as  we  saw 
theoi,  and  the  annual  reports  must  be  regarded  as  the  mere  field 
■defl  that  may  serve  for  a  more  thoroughly  rational  system, 
iUominated  by  a  comparison  of  the  results  with  each  other,  and 
wbh  the  great  rock  formations  of  foreign  countries,  with  the  appli- 
eslion  of  economical  considerations  which  may  result  from  a  more 
complete  knowledge  of  the  resources  of  the  State. 

Thus  in  my  final  Report,  I  propose  to  bring  all  our  observations 
to  general  results,  applying  the  laws  of  induction  or  of  analysis, 
as  the  case  may  require.  Statistical  views  sought  out  in  the 
workshops,  furnaces,  and  chemical  laboratories,  comparisons  of 
nalaral  resources  of  the  various  parts  of  our  country,  now  actually 
engaged  in  geological  surveys,  are  subjects  of  immense  import- 
ance, and  are  now  placed  almost  within  our  reach  by  the  liberal 
policy  of  the  different  States  where  such  surveys  have  been 
ordered,  and  are  now  in  successful  progress,  under  the  super- 
intendance  of  many  learned  Geologists.  The  geological  maps 
of  the  various  States,  when  pot  together,  will  form  a  stupendous 
monument  of  scientific  labor,  honorable  alike  to  the  surveyors,  and 
to  the  whole  country  where  they  have  been  supported  in  their 
researches.    On  such  Geological  maps,  the  boundaries  of  all  the 
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great  rock  formatiooa  are  to  be  portrayed,  and  eeetional  Tiewi 
or  profiles,  shewing  the  order  of  saperpoaition  of  strata,  their  dip, 
direction,  and  relatiTC  age.  Such  plans,  howcTer,  are  Dever 
drawn  ap  as  final  results,  until  the  completion  of  a  snnrejr,  and  thej 
will  then  constitute  the  most  important  documents,  and  Mrre  ai 
the  keys  to  the  resources  of  the  States.  I  trust  that  the  map  of 
Maine  will  not  be  oUowed  to  remain  blank  in  the  geological  im|i 
of  the  Union. 

Rocks  are  divided  into  two  grand  natural  groups,  the  atratifid 
and  the  unstratified,  or  those  which  are  in  thin  sheets  or  lajen^ 
and  those  thut  are  not  so  formed,  but  are  aggregates  of  mineral 
substances  mingled  together,  as  if  they  were  shot  out  or  segregated 
during  the  cooling  of  a  molten  mass.  Those  rocks  which  exist  ill 
strata,  all  Geologists  agree  in  considering  as  sedimentary  depoaila 
from  water,  and  the  strata  were  gradually  deposited  in  regdhr 
layers  in  a  horizontal  manner.  Since  their  deposition,  they  haft 
been  lifted  up  so  as  to  incline  at  various  angles  from  the  origind 
horizontal  line,  and  the  lower  layers  of  the  strata  have  undergoiia 
chemical  changes  or  metamorphosis,  evincing  the  effects  ofintanaa 
heat. 

Whoever  studies  the  unstratified  rocks,  and  compares  them  wilk 
modern  volcanic  productions,  and  notes  the  analagous  eflactp 
produced  at  their  lines  of  junction  with  stratified  rocks,  will  sooa 
discover  the  reasons  why  all  geological  writers  describe  them  as 
resulting  from  igneous  fusion  and  protrusion  from  below.  MaiBt 
presents  admirable  instances  illustrative  of  the  foregoing  obsenrar 
tions,  and  even  her  granitic  mountains  have  a  strong  family  likaneas 
to  volcanoes. 


The  more  ancient  fissures  through  which  molten  rocks 
thrown  up,  have  a  north  and  south  direction,  or  the  line  ia  mora 
frequently  to  the  west  of  north  and  east  of  soath,  while  thoee  of 
more  recent  origin,  verge  more  and  more  to  the  east  and  well 
direction,  and  this  result,  obtained  by  an  immense  number  of 
observations,  has  already  been  fully  substantiated  in  my  former 
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Sflportfl,  where  the  ralttiva  ages  of  these  important  land  marks 
for  the  Geologist,  are  fully  recorded. 

It  would  be  improper  for  me  jet  to  geoeralize  the  whole  mass 
ff  facts  relating  to  the  ages  of  the  rocks  of  Maine,  or  to  draw  up 
a  iull  description  of  their  boundaries,  for  but  two  thirds  of  our 
■ap  is  colored  with  the  outlines  of  the  great  rock  formations,  and 
there  maj  be  other  data  jet  required  to  be  entered  into  the 
afidence  which  is  to  form  the  basis  of  our  general  theories. 

Enough  already  has  been  recorded  to  give  us  a  proximate  view 
oTihe  results  anticipated  as  forthcoming,  and  the  economical  results 
aiw  more  fullj  reported  than  mere  theoretical  coniideratiens.  The 
werk  is  however  still  imperfect,  and  must  be  so  until  the  results 
aie  brooght  together  in  a  single  point  of  view. 

PaiXART  ROCKS.     The  primary  or  primitive  formation,  is  so 
called  from  the  opinion  long  since  entertained,  that  the  rocks  of  that 
series  were  the  firtit  created,  and  preceded  the  existence  of  orgsn- 
ned  beings.    This  is  highly  probable,  but  r.o  one  now  supposes  that 
the  granite  mountains  were  ihraen  up  anterior  to  the  deposition  of 
itrala,  which  are  filled  with  myriads  of  shell  fish  and  moluscous 
animals,  and  marine  plants.     Nor  do  I  think  that  there  is  any  rea- 
son to  believe  that  all  the  upheavingstook  place  at  the  same  epoch. 
The  Swiss  Alps  were  evidently  thrown  up  posterior  to  the  deposition 
of  the  (bssiliferous  jura  limestone,  and  in  some  places  in  Germany, 
It  is  evident  that  granite  rocks  were  elevated  since  the  deposition 
ofchalk ,  the  newest  deposit  of  the  secondary  formation.    In  Maine, 
howerer,  the  epoch  of  elevation  of  her  granite  mountains,  appears 
to  have  been  vastly  more  remote,  and  took  place  immediately  after 
flie  deposition  of  the  older  transition  slate  rocks.    Their  time  worn 
irpments  bear  testimony  to  the  same  fact,   and  if  the  country 
raised  above  the  sea  anterior  to  certain  members  of  the  upper 
;ondary  formations,  then  they  would  naturally  be  found  wanting. 
We  therefore  find  but  limited  patches  of  secondary  limestone,  and 
new  red  sand  stone,  all  of  which  were  deposited  subsequent  to  the 
eraption  of  the  granite  mountains. 
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The  oiTBiss,  or  stratified  granite,  is  meraty  a  metamorpbio  Tariat/ 
of  the  mica  slate,  mora  charged  with  felspar,  flrom  its  contigaity  to 
the  granite. 

Mica  slate  is  a  stratified  rock  haTing  plates  of  mioa  attamat- 
ing  with  grains  of  quartz  in  parallel  layers,  mora  or  laaa  con- 
torted, according  to  the  moTements  to  which  it  was  sabjeelad 
while  still  plastic  from  heat.  The  00I7  matter  of  supposed  ofgania 
origin  contained  in  it,  is  plumbago  or  graphite,  which  is  nearly 
pure  carbon,  and  may  hare  originated  from  vegetable  matlof 
altered  by  heat.  It  abounds  in  Maine,  and  is  highly  Talaed  br 
flagging  stones. 

Talcosb  slate  is  like  the  mica  slate,  but  contains  foic  instead 
of  mico,  and  is  of  course  a  magnosian  rock.  It  is  very  abundant 
in  Maine. 

Argillaceous  slate  is  found  passing  by  imperceptible  abadea 
into  micaceous  and  talcose  slate,  and  is  sometimes  so  highly  charged 
with  silex,  as  to  become  properly  a  blue  quartz  rock.  It  is  also 
frequently  impregnated  so  strongly  with  pyrites  or  bi-sulphurel  of 
iron,  as  to  form  a  pyritiferous  slate,  which  is  advantageouslj  con* 
verted  into  copperas  and  alum. 

Taansitjon  rocks.  This  great  formation  is  well  characterized, 
and  abounds  in  Maine,  forming  huge  bandsof  parallel  strata,  broken 
open  by  protruded  rocks.  Various  slates,  lime  stones,  fine  gran- 
wacke  and  coarse  conglomerate  with  shells,  belong  to  this  group* 
The  characteristic  fossils  are  those  strange  crustaceans  of  the  tril- 
obite  family,  and  numerous  species  of  terebratulee  and  spirifem* 

Some  of  the  most  abundant  fossiliferous  strata  may  be  seen  on 
the  borders  of  Cobiscook  bay,  and  also  on  that  great  beltof  gratH 
wacke  that  extends  from  the  banks  of  the  Aroostook  to  the  Canada 
road  west  of  Moose  Head  J^ke. 

SpecimenB  of  the  latter  rock,  with  its  fossil  shells,  have  been  no 
liberally  distributed  by  a  diluvial  current,  that  they  may  be  found 
almost  every  where  between  the  Kennebec  and  Penobscot  rivers. 
laying  loose  in  the  soil,  whore  they  were  deposited  by  the  ancient 
current  from  the  north. 
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Huge  booldeni  of  the  conglomerate  belongiog  to  the  same  form- 
atkm,  also  abouud,  and  were  driven  southwardly  from  the  group 
of  conical  peaks.  Mars  Hill  and  Sugar  Loaf  Mountain,  on  the 
Seboois  river. 

SccoxDART  ROCKS  are  characterized  by  their  resting  upon  the 
transition  and  by  their  fossil  contents  and  mineral  composition. 

Certain  groups  of  limestone  and  sandstone  are  the  only  rocks 
of  this  series  that  occur  in  Maine,  and  they  may  be  seen  at 
Machias,  on  the  sea  coast  at  Starbord*s  creek,  and  on  the  shores 
of  Perry,  upon  the  St.  Croix  river. 

Limestones  of  the  same  class  also  occur  upon  the  Aroostook, 
Seboois  and  Tobique  rivers,  the  latter  river  being  however  beyond 
the  limits  of  Maine.  In  the  secondary,  and  even  as  low  as  the 
grauwacke  rock  formations,  we  frequently  find  valuable  beds  of 
coal,  the  Bituminous  kind  being  found  in  the  secondary,  and  the 
Anthracite  in  the  transition  formations. 

We  are  never  to  look  for  that  combustible  lower  down  in  the 
series  than  the  newer  transition,  nor  above  the  secondary.  Hence 
the  absurdity  of  searching  in  granite  and  mica  slate  rocks,  for 
beds  of  coal,  and  the  mistakes  arising  from  the  occurrence  of 
lijgnite  in  the  tertiary  clay — both  common  and  fatal  errors  to  those 
who  engage  in  such  absurd  enterprises. 

Tbrtiart  formation.  This  is  always  found  in  Maine  to  be 
composed  of  two  great  beds  of  clay  or  clay  marl,  filled  with 
marine  shells  of  various  recent  and  extinct  species.  It  never  was 
mnch  elevated  afler  its  deposition,  and  now  is  rarely  found  more 
than  loO  feet  above  the  present  sea  level.  Nearly  all  the  valleys 
lower  than  this  point  are  filled  with  marine  deposits  and  abound 
with  marine  shells.  I  have  collected  a  numerous  series  of  the 
different  fossils  of  this  deposit,  and  shall  present  drawings  of  them 
in  my  final  Report.  i 

DiLUTiAL  DBPOsiT.  This  formation  I  have  already  discussed 
in  tbe  former  and  in  the  present  report,  and  it  is  only  necessary  to 
add,  that  there  are  abundant  proofs  of  such  a  cataclysm  in 
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part  of  Maine.  It  ia  evident  thai  Ihe  current  of  watera  came 
from  tbe  North  and  rushed  towards  the  South,  sweeping  with  it 
all  loose  materials  in  its  way,  and  depositing  them  far  from  their 
parent  beds. 

The  reader  is  invited  to  note  the  great  number  of  curious  facts 
we  have  collected^on  this  subject,  and  to  mark  them  ashe  joumejs 
through  the  Stale. 

The  record  is  so  legibly  written  that  ^'  he  who  runs  may  read.*" 
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REPORT. 


Excellency  John  Faikfield, 

Governor  of  Maine : 

Sir  : — ^I  have  the  honor  herewith  to  lay  before  you  my 
Third  Annual  Report  on  the  Geological  Survey  of  Maine, 
containing  an  account  of  the  Geological  and  Agricultural 
researches  which  I  have  made  during  the  past  season,  in  the 
regular  progress  of  the  work  which  it  was  my  duty  to  per- 
form. The  amount  of  valuable  information  contained  in  its 
several  departments,  I  shall  leave  for  the  Government  to 
judge. 

In  a  survey  of  this  character,  it  cannot  be  expected  that 
Annual  Reports  of  its  progress  should  assume  that  systematic 
form  which  belongs  to  a  full  and  complete  Report.  The 
bets  collected  arc  different  parts  of  the  frame  work,  which 
will  form  a  complete  edifice,  when  duly  arranged  and  put 
together  ;  but  such  a  construction  can  be  made  only  when 
eU  the  parts  are  duly  prepared. 

In  order  to  render  subsequent  operations  more  easy,  and 
the  work  more  comprehensible,  the  data  are  arranged,  so  far 
as  practicable,  in  a  systematic  form  which  necessarily  follows 
the  regular  order  in  which  they  have  been  collected,  and 
must  vary  more  or  less  as  I  am  called  off  from  my  regular 
sectional  lines. 

It  has  been  my  earnest  desire  while  engaged  in  the  survey, 
besides  keeping  up  a  regular  and  scientific  system  of  opera- 
lions,  to  render  it  of  immediate  practical  utility  ;  and  thus  it 
occasionally  becomes  necessary  for  me  to  leave  for  a  time 
those  researches  which  were  necessary  to  fix  the  order  of 
superposition  of  the  rocks,  for  the  sake  of  exploring  the 
situation,  extent  and  value  of  certain  rocks  or  mineralr 
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valuable  to  the  fanner  or  manufacturer.  Hence  it  will  be 
discovered  that  our  attention  is  occasionally  called  off  from 
sectional  measurements,  and  devoted  to  the  running  out  of 
some  beds  of  limestone,  and  the  exploration  of  the  extent  of 
deposits  of  iron  ore,  substances  of  immense  value  to  the 
State,  and  calculated  to  render  the  agricultural  and  manu- 
facturing interests  of  the  country  of  much  greater  importance. 
It  has  been  our  good  fortune  to  discover,  by  geological  and 
chemical  researches,  immense  and  incalculable  quantities  of 
limestone  suitable  for  agricultural  and  other  ordinary  uses. 
Some  of  the  limestones  being  nearly  pure,  and  others  slightly 
colored  by  foreign  matters.  All  of  them  have  been  analyzed 
in  my  laboratory,  and  their  exact  value  will  be  found  recorded 
in  the  present  Report. 

Besides  making  chemical  analyses  of  the  limestone,  I  have 
actually  burned  nearly  every  variety  which  we  have  described, 
and  ascertained  how  they  will  behave  in  the  fire,  the  color, 
power  of  slacking,  strength  of  the  mortar,  and  all  other 
practical  operations  for  which  they  are  required,  so  that  I 
am  able  to  speak  positively  as  to  the  precise  qualities  of  the 
li-ne,  and  to  direct  the  lime-burner  in  his  operations. 

The  citizens  of  Maine,  wherever  we  have  been,  will  fully 
appreciate  the  value  of  such  researches,  and  will  rejoice  in 
the  fact  that  by  our  labors  imm^se  resources  are  opened  to 
the  enterprising  agriculturist.  Where  the  great  expense  of 
transportation  from  the  sea  coast  forbade  the  free  use  of  lime, 
great  and  inexhaustible  beds  of  excellent  limestone  have  been 
discovered  ;  and  where  lime  cost  from  two  to  four  dollars  per 
cask,  we  have  shown  that  it  can  be  made  for  from  twenty- 
five  to  fifty  cents !  Hence  a  vast  amount  of  labor,  time 
and  money  is  saved  to  the  farmer,  while  he  holds  in  his 
possession  the  means  of  enriching  his  soil,  by  which  his  agri- 
cultural produce  may  be  increased  from  fifty  to  an  hundred 
per  cent.,  as  has  been  done  by  similar  means  in  other  coun- 
tries, and  in  some  parts  of  our  own.  And  it  is  evident  that  if 
the  farmer  can  raise  his  bread  cheaper,  he  can  afford  to  sell  it 
lower  also,  and  hence  every  citizen  of  the  State  will  receive 
his  share  of  the  benefit  resulting. 
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While  the  fermer,  enabled  to  obtain  larger  crops  from  a 
given  area  of  land,  is  in  a  measure  relieved  of  his  burthen, 
and  instead  of  being  obliged  to  labor  incessantly  in  the 
gleaning  of  immense  tracts  of  soil,  he  has  time  to  render  his 
farm  neat  and  elegant,  or  finds  time  for  intellectual  improve- 
ment by  study. 

By  the  chemical  analysis  of  soils,  we  are  enabled  to  point 
out  to  the  farmer  their  capabilities,  and  the  improvements 
which  are  to  be  made  in  their  cultivation.  General  rules 
derived  from  foreign  experience  have  so  often  failed  in  pro- 
ducing the  promised  results,  that  the  farmer  is  justly  suspi- 
cious of  such  directions,  and  decries  farming  by  books, 
declaring  that  he  has  tried  certain  experiments  which  proved 
total  failures,  and  that  he  has  no  faith  in  them. 

The  root  of  the  difficulty  lies  in  the  fact  that  an  experiment 
may  prove  successful  on  one  soil,  and  a'  total  failure  on 
another  of  different  composition  and  under  a  different  lati- 
tude. And  the  only  way  to  overcome  this  difficulty,  is  to 
make  chemical  examinations  of  the  soils  in  question,  and 
then  only  can  we  know  what  it  is  proper  to  place  upon  them 
as  amendments,  aliments,  or  stimuli. 

The  enormous  amount  of  labor  required  in  the  analysis  of 
soils,  precludes  the  busy  farmer  from  attempting  the  task, 
allowing  that  he  possessed  the  requisite  instruments  and  skill. 
Hence  we  are  enabled  to  render  him  a  most  acceptable 
service. 

The  present  Report  contains  an  account  of  the  analysi^^ 
of  soils,  some  of  which  are  very  minute,  while  in  all  t^ 
essential  or  peculiar  principles  are  most  accurately  as^'cr- 
tained.  It  is  evident,  that  alone,  with  the  most  indefatg^ble 
exertions,  I  could  not,  during  the  space  of  three  mon*^s,have 
performed  so  much  chemical  labor,  and  I  beg  lea^e  to  state 
that  I  have  been  most  efficiently  aided  in  the  ^ork  by  my 
worthy  pupil,  Master  John  Chandler,  Jr.  of  Auyosta,  who  has 
during  the  whole  winter  assisted  me  and  performed  under  my 
immediate  direction,  a  large  number  of  thc^  proximate  analy- 
ses. While  in  the  field.  Master  Chandk^r  was  allowed  his 
expenses,  by  permission  of  the  Governor,  but  for  the  labora- 
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tory  work  he  receives  no  compensation.  Provision  ought  to 
be  made  for  an  assistant  in  the  chemical  department,  since 
so  vast  an  amount  of  labor  is  there  to  be  performed. 

Besides  the  analysis  of  soils,  we  have  made  chemieal 
examinations  of  limestones  and  iron  ores,  the  resalts  of 
which  are  herewith  communicated,  and  will  show  the  actual 
respective  value  of  each  specimen  in  the  collection,  while 
the  Report  exhibits  an  account  of  the  quantity  that  may  be 
obtained.  In  each  analysis  great  care  was  taken  to  select 
such  as  were  fair  average  specimens,  in  order  to  present 
results  that  could  be  depended  upon  in  actual  working. 

Among  the  important  researches,  may  be  ranked  the  d» 
covery  of  an  inexhaustible  locality  of  Hydraulic  limestonef 
suitable  for  sub-aqueous  constructions,  such  as  canal  locks, 
dams,  cisterns,  drains,  culverts,  water  proof  cellars,  d^c. 
The  discovery  of  the  capacity  of  a  rock  for  such  useii 
could  only  have  been  made  in  a  chemical  laboratory,  where 
the  power  of  the  combinations  is  ascertained. 

The  discovery  of  the  extent  and  value  of  certain  deposits 
of  iron  ore,  before  neglected,  for  want  of  information  as  to 
their  extent,  has  given  an  immense  value  to  swamps  and  boga 
before  worthless. 

Black  oxide  of  manganese,  a  substance  required  in  the 
manufacture  of  bleaching  powder,  I  have  discovered  in  im- 
mense beds  at  Dover,  upon  the  Piscataquis  river,  and  when 
factories  are  established  in  that  vicinity  they  will  be  favored 
with  an  abundance  of  matter  required  for  disengaging 
^lorine,  and  with  lime  for  the  combination  producing  the 
chloride  of  lime  above  mentioned. 

At  Dexter  I  also  found  an  abundance  of  excellent  lime- 
stone, tnd  examined,  chemically,  the  ore  lately  extracted 
from  a  sn^H  vein  in  the  slate  rocks,  discovering  by  analysia 
that  the  ort  in  question  is  rich  in  silver,  but  as  yet  there  have 
not  been  fo«nd  veins  of  sufficient  magnitude  to  warrant 
mining.  It  is  i^-oper  under  such  circumstances  to  warn  the 
people  against  wasting  their  money,  where  we  can  prove  by 
calculation  it  would  not  prove  a  profitable  investment,  and 
to  turn  their  attention  to  those  things  of  real  value. 
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By  their  limestone,  more  silver  may  be  earned  than  could 
be  excavated  from  much  larger  veins  than  those  described, 
and  hence  the  limestone  was  earnestly  recommended  for 
bmning  into  lime,  since  the  saving  to  the  citizens  of  the  town 
would  be  no  less  than  two  dollars  per  cask  on  every  cask  of 
lime  used. 

The  saving  of  time,  labor  and  expense  in  vain  researches 
for  the  precious  metals,  and  for  coat,  in  districts  where  such 
substances  never  occur,  would  annually  amount  to  more  than 
the  cost  of  the  Geological  Survey  of  the  State ;  and  the 
destruction  of  credit,  following  close  upon  the  steps  of  idle 
or  fraudulent  speculations,  is  entirely  arrested  by  the  survey 
in  which  we  are  engaged. 

Those  who  will  look  into  the  history  and  the  operation  of 
this  system,  will  at  once  perceive  that  since  the  Geological 
survey  began,  speculations  in  mineral  substances  have  been 
thoroughly  checked ;  a  triumphant  fact  to  disprove  the  opin<- 
ions  of  those  who  feared  that  the  survey  would  produce 
speculation.  In  fact  it  is  clearly  evident  that  where  the 
whole  community  possess  the  same  sources  of  information, 
that  one  man  cannot  practice  upon  the  ignorance  or  credu- 
lity of  another.  Nor  can  any  one  want  such  information  as 
is  required  to  point  out  whether  a  substance  is  valuable  or  not, 
and  if  it  exist  in  sufficient  quantity,  for  I  have  always  held 
myself  ready  to  inform  the  owners  of  the  soil  as  to  the  exact 
nature  of  the  case,  while  I  always  refuse  giving  prior  infor- 
mation, to  those  who  are  not  owners  of  the  soil,  where 
sabstances  of  value  occur.  By  such  a  system  the  truly  valuable 
resources  of  the  country  become  available,  while  public  confi- 
dence is  restored,  knowing  that  what  we  state  is  strictly  true, 
and  that  the  State  has  instituted  such  a  survey  to  obtain  and 
diffuse  correct  information. 

Such  I  know  were  the  views  of  Governor  Dunlap  when  he 
originally  recommended  the  Geological  Survey  of  the  entire 
State,  and  those  views  have  been  most  strictly  carried  out  in 
our  labors.  How  much  the  resources  of  Maine  have  risen  in 
the  estimation  of  her  sister  States,  and  in  the  view  of  the 
General  Government,  we  cannot  say ;  but  those  who  have 
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an  opportunity  of  knowing,  declare  that  the  result  thus  fiu*  has 
been  most  satisfactory. 

I  beg  leave  to  call  your  attention  to  the  (Geological 
Cabinet,  which  is  arranged  in  the  State  House,  for  ths 
information  of  those  who  may  feel  a  desire  to  know  wiMt 
mineral  substances  arc  found  in  Maine.  That  collec&m 
now  numbers  no  less  than  1,600  handsome  specimens  of 
rocks,  minerals,  and  soils  of  the  State,  all  arranged,  labelh^ 
numbered  and  described  in  a  complete  catalogue. 

In  addition  to  this  collection,  we  have  made  ten  othsBi 
for  the  colleges,  academies  and  societies,  provided  finr  bf 
law.  The  smaller  institutions  were  provided  with  specimeni 
of  every  mineral  substance  occurring  in  the  State;  bat  it 
was  not  thought  needful  to  send  specimens  from  every 
locality,  since  they  are  often  identical  as  to  their  characteiSi 
and  it  is  supposed  that  the  academical  collections  are  to  be 
used  for  instruction  of  pupils. 

The  State  Cabinet  has  become  one  of  the  most  interesting 
objects  to  citizens,  and  strangers  who  visit  Augusta,  and 
presents  at  once  the  means  of  judging  respecting  the  relative 
value  of  any  important  minerals  of  the  State,  and  may 
become  the  means  of  settling  questions  concerning  acts  of 
incorporation  for  working  mines  and  quarries,  since  the 
Committees  may  be  at  once  referred  to  specimens  in  the 
Cabinet,  by  which  they  will  perceive  whether  there  is  any 
well  founded  reason  for  the  granting  a  charter.  Considered 
as  a  source  of  rational  amusement,  the  geological  collection 
offers  many  curious  specimens,  showing  the  history  of  the 
world  while  preparing  for  the  residence  of  man,  as  well  as 
many  others  illustrating  chemical  and  physical  changes  which 
began  with  creation's  dawn. 

Those  collections  furnished  to  colleges  and  academies, 
will  serve  to  create  a  taste  for  the  study  of  mineralogy  and 
geology  in  various  parts  of  the  State,  and  who  will  venture 
to  predict  the  results  which  may  follow  from  the  develop- 
ment of  many  acute  intellects  that  may  hereafter  enter  the 
field  of  science  ? 

A  Geological  Survey  of  the  Public  Lands  had  been  for- 
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merly  recommended  by  the  Land  Agent,  Dr.  Rose  ;  but  the 
proposal  was  not  supported  by  the  Legislature,  until  a  Ge- 
ological Survey  of  the  entire  State  was  proposed.  Massa- 
chosetts,  holding  an  interest  in  the  Public  Lands,  only  as 
State  property,  without  any  right  of  jurisdiction,  desired 
only  a  reconnoissance  of  those  tracts  of  land  which  border 
upon  the  great  Rivers,  and  by  consent  between  the  Execu- 
tives of  the  two  States,  such  a  survey  was  instituted,  and  has 
been  completed,  so  far  as  is  desirable  in  the  present  state  of 
the  country  in  question. 

The  lines  of  our  survey  followed  the  St.  Croix  to  its 
soorces,  and  continued  north  by  Houlton,  along  the  St.  John 
river  to  the  Madawaska.  Thence  returning  by  the  Military 
road  from  Houlton  to  Bangor.  This  section  having  been 
explored  in  the  year  1836. 

During  the  next  season,  a  more  thorough  and  extended 
survey  was  made  by  myself  and  assistant,  one  section  having 
been  surveyed  by  him  from  Bangor  by  a  due  north  line  to 
the  shores  of  the  St.  Lawrence,  thence  returning  by  the  St. 
Francis  and  down  the  St.  John. 

The  Assistant  returning  met  me  at  Bangor,  by  agreement, 
and  after  making  a  minute  examination  of  certain  portions  of 
the  settled  parts  of  the  State,  the  results  of  which  are 
embraced  in  the  second  Annual  Report  on  the  Geology  of 
Maine,  I  joined  with  him  in  the  exploration  of  the  West 
branch  of  Penobscot  river,  to  Mt.  Ktaadn ;  then  ascending 
the  East  branch  and  the  Seboois,  crossed  over  to  the  Aroos- 
took river,  which  was  explored  from  near  its  sources  at 
La  Pompique,  to  its  confluence  with  the  St.  John.  The 
Aroostook  river  at  that  time  was  but  little  known,  but  very 
few  persons  having  navigated  its  waters  or  explored  its 
banks.  Hence,  when  it  came  to  be  publicly  known,  through 
our  second  Annual  Report  upon  the  Public  Lands,  (which 
b  a  sequel  to  the  Report  last  mentioned,)  attention  was 
awakened  to  the  vast  agricultural  resources  which  it  aflbrded, 
and  many  people  whom  the  severity  of  the  times  had  thrown 
out  of  employ,  and  who  were  about  to  emigrate  to  the  western 
States,  were   induced  to  look  at  the  Aroostook  country. 
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The  results  of  their  ezaminationi  confinned  most  fiillj  the 
statemenUi  which  I  had  made,  and  the  tide  of  emigialioa 
turned  eastward.  The  land  law  enacted  by  the  last  Legidatne 
afforded  great  facilities  to  actual  settlers,  and  the  buhs  ef 
the  Aroostook  soon  resounded  to  the  aze  of  the  en 
pioneer.  A  demand  for  the  lands  in  that  region  w 
and  the  average  sales  as  reported  in  the  returns  of  the  wosthf 
Land  Agent,  £.  L.  Hamlin,  Elsq.  far  exceeded  the  miBiaHi 
price  fixed  by  law,  and  the  State  has  realized  $9t4MK 
from  the  sales  of  12,827  acres  of  Aroostook  land.  IRk 
the  opening  of  the  new  road,  now  in  progress,  the  settleoMii 
will  be  augmented  by  emigration  thither  from  other  StilB% 
and  my  predictions  with  regard  to  the  territory  in  questMli 
will  be  fully  realized. 

Not  only  has  the  State  saved  to  herself  a  number  of  hsr 
citizens  who  would  otherwise  have  emigrated  to  the  Waiti 
but  she  has  also  secured  the  possession  of  a  valuable  tract  of 
country  unjustly  claimed  from  her  by  a  foreign  power. 

Farther  explorations  upon  the  tributary  waters  of  tUi 
river  were  recommended,  and  my  scientific  friend,  Dr. 
Ezekiel  Holmes,  was  appointed  to  the  task.  The  resnlts 
of  his  agricultural  researches,  as  I  understand,  coincide  with 
the  observations  recorded  by  me,  and  he  has  been  enabled 
to  give  additional  information  of  value,  an  account  of  whieh 
will  be  laid  before  you. 

It  becomes  us  to  state  that  the  Geological  Survey,  so  fir 
as  it  has  been  prosecuted,  has  been  a  most  profitable  invest 
ment.  The  Public  Lands  have  been  augmented  in  valuotl^ 
spreading  information  abroad  respecting  their  nature  and 
capability  of  cultivation.  The  value  of  individual  property, 
the  aggregate  of  which  forms  the  sum  of  the  State  wealth, 
has  been  greatly  increased ;  new  resources  have  been  dis- 
covered, and  the  extent  and  value  of  those  but  little  known, 
have  been  ascertained  and  reported.  Mines  and  minerals 
which,  when  wrought,  will  bring  a  large  capital  into  the 
State,  will  serve  to  relieve  the  community  generally,  by  creat- 
ing more  taxable  property,  and  thus  removing  a  share  of 
the  public  burthen  from  the  shoulders  of  every  individual. 
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Hi^erials  dow  imported  at  a  high  cost,  will  be  produced  at 
a  cheaper  rate  within  the  limits  of  the  State,  and  domestic 
iaduatry,  skill  and  capital,  will  be  brought  forward.  Iron 
and  glass  may  be  manufactured  advantageously  in  Maine, 
and  these  two  articles  are  of  more  general  use,  and  require 
more  expenditure,  than  any  others  imported  into  the  State. 
It  will  be  hereafter  a  matter  of  astonishment  that  Maine  ever 
had  to  import  her  iron  and  glass,  as  much  so  as  that  she 
formerly  did  not  supply  her  citizens  with  bread.  Slate 
quarries,  equal  if  not  superior  to  those  of  Wales,  have  lain 
neglected  in  Maine  for  ages,  while  the  houses  of  Portland, 
Bangor,  and  even  the  State  House  itself,  are  covered  with 
foreign  slate. 

The  immense  deposits  of  roofing  slate  upon  the  Piscataquis 
river,  at  Williamsburg,  Brownville,  Barnard  and  Fozcroft, 
will  now  be  wrought,  and  from  the  statistics  obtained  res- 
pecting the  slate  quarries  of  Wales,  which  have  lately  been 
examined  by  Captain  Isaac  Gage,  of  Augusta,  there  can  be 
no  doubt  that  profitable  investments  may  be  made  in  the 
alate  quarries  of  Maine. 

Since  a  new  demand  for  lime  has  been  created  for  agricul- 
tural use,  it  became  very  important  to  know  whether  the 
interior  of  the  State  possessed  valuable  beds  of  limestone, 
for  it  is  evident  that  the  farmers  could  not  use  lime  exten- 
sively on  their  soil,  unless  it  could  be  obtained  at  a  low  price. 
We  are  enabled  to  point  out  immense  and  inexhaustible 
supplies  of  this  useful  substance,  in  the  very  regions  where  it 
is  most  required,  and  to  demonstrate  its  capability  of 
answering  for  every  ordinary  use. 

I  have  been  busily  engaged  in  drawing  up  a  geological 
map  of  the  State,  on  which  the  various  rocks  and  mines  will 
bo  represented  by  conventional  colors,  which  will  be  ex- 
plained by  an  index.  The  map  will  show  the  ground  plan, 
and  for  a  more  full  elucidation  of  the  structure  of  the 
country,  sectional  profiles,  shewing  the  dip  and  direction  of 
the  rocky  strata  and  their  order  of  superposition,  are  in  course 
of  preparation.  Beautiful  views  of  scenery,  and  sketches  of 
peculiar  geological  formations,  are  also  in  progress,  and  al 
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these  plans  and  views  must  form  an  Atlas  for  the  final  and 
complete  Report 

Maine  has  already  gained  great  credit  for  her  liberal  Tiews 
in  undertaking  a  Geological  Survey  of  the  State,  and  so 
important  has  the  work  proved  to  the  community  generally, 
that  it  is  to  be  hoped  that  she  will  carry  it  forward  to  its  full 
completion. 

Most  respectfully. 

Your  obedient  servant, 

C.  T.  JACKSON. 


THIRD 


ANNUAL  REPORT 


ON  THX 


GEOLOGY    OF   MAINE. 


1838. 


Having  prepared  myself  for  the  continuation  of  ihe  Geo- 
logical Survey  of  the  State  of  Maine,  I  left  Boston  on  the 
21st  of  May,  and  proceeded  directly  to  Augusta,  where  I 
obtained  from  Governor  Kent  such  pecuniary  means  as  were 
required  for  the  survey  of  the  first  section.  I  then  took 
passage  in  the  steamboat  for  Portland,  where  I  met  my 
Assistant,  Dr.  S.  L.  Stephenson,  and  made  arrangements 
for  the  service  which  we  had  engaged  to  perform.  Rev. 
Solomon  Adams,  a  gentleman  who  has  on  former  occasions 
aided  us  in  our  barometrical  measurements,  again  kindly 
volunteered  to  perform  a  similar  task,  and  our  instruments 
were  most  carefully  compared  side  by  side,  and  the  slight 
difference  was  noted,  as  will  be  seen  in  our  tables.  In 
order  to  know  the  exact  height  above  the  sea  level,  at 
which  Mr.  Adams's  barometer  was  placed,  aAer  measuring  it 
by  difference  of  atmospheric  pressure,  I  requested  Captain 
Hall  to  aid  me  in  determining  it  precisely  by  the  levelling 
instrument,  which  work  he  most  readily  and  freely  performed, 
and  the  difference  between  barometrical  and  the  usual 
method  of  levelling  was  but  1.8  feet.    Such  an  error  arises 
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from  the  difficulty  in  noting  small  differences  in  the  height 
of  the  mercurial  column,  and  would  be  no  greater  in  the 
measurement  of  a  mountain  several  thousand  feet  high. 
The  results  of  our  former  operations  confirm  the  correctness 
of  this  statement.  After  agreeing  with  Mr.  Adams,  as  to  the 
hours  of  observation,  I  visited  Messrs.  Lowell  &  Senter^ 
and  regulated  a  good  chronometer  watch  to  the  mean  time 
of  Portland,  by  their  transit  observations ;  after  which,  the 
Assistant  and  myself  set  out  for  Augusta,  where  we  met  Mr. 
Wall,  the  additional  Assistant,  who  had,  under  orders  of  the 
Governor  and  Council,  procured  for  our  use  a  good  horse 
and  covered  waggon. 

Equipped  with  the  usual  instruments,  our  party  set  out  in 
company,  for  that  portion  of  the  section,  which  we  intended 
to  survey,  between  Augusta  and  the  Canada  Frontier.  The 
immediate  vicinity  of  Augusta  having  already  been  explored, 
we  proceeded  on  our  route  towards  Waterville,  stopping  to 
examine  every  rock  that  shewed  itself  above  the  surface  on 
the  way. 

About  half  a  mile  north  from  the  Augusta  Bridge,  we 
examined  a  ledge  of  rocks,  where  the  quarrymen  were 
engaged  in  obtaining  rough  stone  for  the  dam.  The  rock 
is  composed  of  strata  of  mica  slate,  which  alternate  with 
layers  of  impure  limestone,  and  numerous  veins  of  granitCi 
containing  crystals  of  black  Tourmaline,  cut  across  the 
strata.  The  mica  slate  runs  N.  E.  and  S.  W.  and  dips  80^ 
N.  W.,  while  the  granite  veins  run  N.  30^  E.,  S.  SO  W. 
This  rock  is  suitable  only  for  rude  constructions,  since  it 
does  not  split  into  regular  sheets.  The  soil,  doubtless,  is 
enriched  by  its  decomposition,  but  it  does  not  contain  a 
sufficiency  of  lime  for  the  kiln.  There  being  but  little  of 
practical  interest  at  this  place,  we  continued  our  route  to 
Sidney,  where  we  examined  the  tertiary  clay  used  for  making 
bricks,  and  measured  the  direction  and  dip  of  all  the  rocky 
strata  that  crop  out  on  the  way. 

Waterville,  situated  upon  the  western  banks  of  the  Ken- 
nebec river,  at  Ticonic  Falls,  in  latitude  44^  32"*  26'  north, 
and  longitude  69^  37<"  45"  west  from  Greenwich  meridian. 
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according  to  the  obsenratiobs  of  Professor  Keely,  and  1 53 
feet  above  the  level  of  the  sea,  by  our  barometrical  meas- 
orementa,  is  an  interesting  region,  which  demanded  a  share  of 
our  labors.  This  beautiful  village  is  the  seat  of  Waterville 
College,  an  institution  of  the  Baptist  order,  having  several 
learned  professors,  whose  aid  in  the  survey  we  most  thank- 
fully acknowledge.  Professor  Keely,  having  a  good  barome- 
ter and  all  the  requisite  instruments,  was  requested  to  furnish 
a  series  of  observations  for  the  purpose  of  aiding  in  measuring 
a  sectional  line  along  the  borders  of  the  Kennebec,  which 
service  he  most  cheerfully  performed,  all  the  instruments 
iiaving  been  duly  compared,  and  their  difference  noted,  as 
will  appear  in  the  tables  which  are  contained  in  the  present 
Report.  This  gentleman  has  also  undertaken  a  series  of 
observations  on  the  variation  of  the  magnetic  meridian, 
which  will  be  of  great  value  to  surveyors  and  engineers.  In 
1835,  he  ascertained  the  variation  of  the  compass  needle,  at 
Waterville  College,  to  be  12^  S^  west  of  the  true  meridian. 
But  since  the  degree  of  variation  is  constantly  changing,  it 
will  be  of  great  interest  to  have  a  continued  annua]  series 
of  observations,  and  those  made  by  Professor  Kcely  will 
be  exact.  Whoever  reflects  of  the  diflicuUies  that  arise 
in  running  the  boundaries  of  estates,  and  the  troubles  of 
litigation  that  follow,  will  rejoice  in  the  prospect  of  having 
true  records  on  this  subject,  and  wc  have  made  arrangements 
to  form  a  complete  series  of  observations,  to  settle  the  magnetic 
variations  on  every  parallel  of  latitude  and  longitude  in  the 
State. 

Professors  Adams  and  Loomis  contributed  their  aid  in  the 
exploration  of  the  geology  of  Waterville,  as  did  also  a  num- 
ber of  gentlemen  in  the  village,  to  whom  we  here  present 
our  grateful  acknowledgments.  Ticonic  Falls  first  demanded 
our  attention,  on  account  of  the  discovery  of  the  prints  of 
fern  leaves  on  the  rocky  strata  at  that  place,  which  have 
been  formerly  noted.  (Vide  First  Annual  Report,  p.  107.) 
We  therefore  proceeded  thither,  and  made  all  the  necessary 
researches.     The  Kennebec  river  is  tliere  observed  rushing 
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through  a  breach,  which  has  beeo  formed  by  the  diiniption 
of  stratified  argillaceous  slate,  the  strata  being  tnmed  vp^  so 
that  on  the  western  side  of  the  river  they  dip  to  the  N.  W.  60^, 
while  on  the  eastern  side  the  inclination  is  to  the  S.  E.  80^| 
the  direction  of  the  straU  being  N.  56^  £^  S.  56^  W.  by  the 
magnetic  needle.  The  fall  of  water  is  from  a  ledge  of  these 
rocks,  and  varies  from  eighteen  to  twenty  feet,  according  to 
the  state  of  the  river.  Near  the  bridge,  on  the  eastern  side 
of  the  stream,  there  are  two  beds  or  dykes  of  protogine  nek 
cutting  through  the  strata  which  have  been  distorted  in  a 
remarkable  mcmner,  shewing  that  they  have  been  acted  upon 
by  the  violent  injection  of  this  formerly  molten  rock.  The 
strata  of  slate  below  the  bridge,  run  N.  52^  £.  and  dip  129 
S.  E.,  while  the  intruded  protogine  dykes  run  N.  E.  S.  W., 
their  line  of  bearing  not  coinciding  exactly  with  the  stratified 
rocks.  The  width  of  the  dyke  above  tlie  bridge  was  meas^ 
ured,  and  found  to  be  ten  feet. 

Veins  of  yellow  silicious  limestone  traverse  the  slate  strata 
but  they  are  not  of  sufficient  importance  to  prove  valuable  in 
the  arts.    Analyzed,  this  kind  of  limestone  is  found  to  contain 
40  per  cent  of  silex, 
60    "      "    "   carbonate  of  lime, 
10    «      "    «   oxide  of  iron. 

100 
From  its  composition,  it  is  evident  that  it  will  not  answer  for 
lime,  since  it  would  run  into  glass  at  a  high  temperature. 
It  might,  however,  if  in  sufficient  quantity,  be  advantageously 
used  for  making  hydraulic  cement,  since  it  contains  the 
proper  materials,  and  in  right  proportions  for  such  an  article. 
I  shall,  however,  have  occasion  to  mention  inexhaustible 
localities  of  this  material  higher  up  in  this  section,  and 
merely  note  the  composition  of  the  present  small  veins,  to 
cause  attention  to  be  paid  to  more  extensive  deposits,  that 
may  be  hereafter  discovered,  by  knowing  the  appearance  of 
the  mineral,  specimens  of  which  are  easily  obtained,  they 
being  used  by  the  people  for  hones  or  whet-stones,  owing 
to  the  silicious  grit  they  contain. 


GEOLOGICAL  REPORT.  15 

After  making  a  general  exploration  around  the  falls,  we 
deroted  a  day  to  the  searching  for  fossil  impressions  on  the 
slate  strata,  and  found  a  number  of  specimens  on  the  western 
side  of  the  river.  They  are  rery  faint  and  shallow  impres« 
sions  of  the  stems  and  leaves  of  plants,  allied  to  the  genus  of 
fiissil  ferns,  called  by  Brogniart  Odontopteris,  and  are  evi- 
dently associated  with  more  abundant  remains  of  fuci  or  sea 
weeds.  From  the  fact  that  all  the  fern  leaf  impressions  are 
represented  on  the  strata  in  drooping  fronds,  generally  much 
distorted,  and  from  their  association  with  marine  relics,  I  am 
satisfied  that  the  ferns  did  not  grow  on  the  spot  where 
we  find  them,  but  were  brought  down  by  some  ancient  river, 
firom  higher  land,  at  the  time  when  the  present  slate  rocks 
formed  the  clayey  bottom  of  an  ancient  sea.  Hence  the 
strange  occurrence  of  land  plants  in  so  ancient  a  deposit  as 
the  Waterville  slate,  which  does  not  belong  to  the  coal  form- 
ation, but  reposes  directly  on  the  primary  rocks,  and  is  itself 
of  the  elder  transition  formation.  This  conclusion  was  sub- 
sequently proved  by  our  researches  farther  up  the  great  Ken- 
nebec section. 

During  our  stay  at  Waterville,  we  also  visited  numerous 
other  localities  which  I  shall  now  describe.  Several  gentle- 
men having  given  their  opinions  in  favor  of  the  occurrence  of 
limestone  in  West  Waterville,  I  proceeded  to  explore  every 
locality  where  there  was  any  probability  of  its  occurrence. 

On  the  estate  of  Mr.  Baxter  Crowell  in  West  Waterville, 
near  the  outlet  of  Snow's  Pond,  6  miles  W-  S.  W.  from  Wa- 
terville Colleges,  there  occurs  an  important  deposit  of  lime- 
stone, suitable  for  agricultural  use  and  for  ordinary  mortar. 
The  limestone  exists  in  regular  strata  alternating  with  argil- 
laceous passing  into  micaceous  slate,  and  the  strata  are  nearly 
equally  divided  by  the  rock,  so  that  the  limestone  is  easily 
separated  from  it.  The  direction  of  the  strata  was  measured, 
and  found  to  be  N.  52^  E.,  S.  52^=^  W.  and  the  dip  is  80° 
N.  W.  The  width  of  the  calciferous  strata  is  not  less  than  66 
feet,  while  their  length  is  of  unknown  but  great  extent. 
Having  satisfied  myself  as  to  the  quantity  of  limestone,  I  ob- 
tained a  set  of  specimens  for  the  institutions  provided  for  by 
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law,  and  since  that  time  I  have  oMde  a  ehenieal  UMlfsii  of 
the  rocky  and  have  ascertained  that  it  will  bwB  wmd  alake  m^ 
ficiently  well  for  the  uses  designated. 

Analysis.     1 00  grains  of  Croweirs  limestaoe  eeMial-«( 

Carbonate  of  lime,  ...  89.8 
Carbonate  of  iron,  -  -  -  -  I.* 
Insoluble  slaty  matter,  -        -  9.0 

loao 

It  contains  then  50.54  per  cent,  of  pare  lime,  and  aa  aniiai|i 
ted  from  the  analysis,  I  find  that  it  burns  well  without "iiri^ 
ing,  and  makes  a  light  brown  lime,  which  slakea  peifcetly 
into  a  nearly  white  hydrate,  making  good  and  stroiig-WMWlai. 
It  is  evidently  a  valuable  material  for  agriculture,  rad  Iha 
soil  in  the  vicinity  requires  liming  to  a  considerable  cataat, 
since  it  is  diluvial  and  nearly  destitute  of  lime. 

The  rocks  at  West  Waterville  Falls  are  compoaed  of 

strata  of  blue  limestone  and  argillaceous  slate  altemating 

with  each  other,  but  separating  easily  when  struck  wilk  Iha 

hammer.    The  quantity  of  good  limestone  that  will  answer  iir 

agriculture,  is  immense,  and  the  following  analysis,  which  I 

have  made  hincc  the  field  services  closed,  shows  its  value. 

Carbonate  of  lime,  -        -        -  73,8 

Carbonate  of  iron,     -         -        -        -         1 .4 

Insoluble  slate,      -        -        -        -  24.8 


100.0 

It  will  bear  a  full  red  heat,  and  forms  a  brown  colored  line 
that  will  answer  for  ordinary  uses,  and  will  prove  an  excellont 
dressing  to  the  neighboring  granite  soils. 

It  is  evident  from  the  foregoing  remarks  that  there  is  an 
ample  supply  of  good  agricultural  limestone  at  Waterville, 
and  that  since  the  quality  of  the  rock  is  now  ascertained,  it 
may  be  safe  to  erect  kilns  for  converting  it  into  lime  for  the 
amelioration  of  soils.  The  comparatively  low  price  of  wood 
in  the  vicinity  will  enable  the  people  to  make  their  own  lime 
much  cheaper  than  it  can  be  obtained  from  the  localities  now 
wrought  on  the  sea  coast. 
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Relorning  to  tho  Tillage  of  Wateirillo,  we  observed  sot- 
eral  naked  ledges  of  slate  distinctly  marked  with  diluTial 
scratches,  which  run  N.  5^  E.  by  the  magnetic  needle.  They 
occur  in  the  Ticinity  of  Croweirs  farm,  in  West  Watenrille. 

After  examining  a  number  of  localities  of  poor  limestone, 
and  argillaceous  slalOi  on  each  side  of  the  Kennebec  river, 
at  Waterville  and  its  immediate  vicinity,  we  set  out  for 
Skowhegan  Falls,  exploring  the  rocks  along  the  road  and 
river  side,  wherever  they  shew  their  out-cropping  edges. 
The  slate  rocks  are  seen  in  numerous  places  along  the  route 
through  Fairfield,  and  at  Skowhegan  Falls  large  quantities 
of  limestone  occur,  imbedded  in  the  slate.  At  Bloomfield, 
we  became  acquainted  with  Mr.  E.  Weston,  who  shewed  us 
a  Dumber  of  specimens  of  limestone,  which  he  had  found  in 
that  region.  Since  we  intended  to  return  to  that  place,  but 
little  time  was  then  spent  in  the  examination  of  the  ledges, 
bat  aubsequently  we  explored  them  more  minutely. 

There  are  extensive  beds  of  limestone  at  Skowhegan,  lair 
specimens  of  which  were  collected  for  the  State  Cabinet, 
and  an  average  suite  were  subjected  to  chemical  analysis, 
which  furnished  the  following  results : 

Carbonate  of  lime,  .  .         •         63,8 

Carbonate  of  iron,  ...  7,6 

Insoluble  mica  and  slate,         ,         .         38.6 


100.0 

From  this  analysis,  it  appears  that  the  limestone  is  not 
rich,  or  suitable  for  plastering,  but  will  answer  for  a  dressing 
to  soils.  Some  specimens  prove  much  richer  in  calcareous 
matter,  than  this  variety,  but  we  had  not  specimens  of  them 
in  season  for  analysis  in  the  laboratory.  Owing  to  the  low 
price  of  wood  at  Skowhegan — ($1  per  cord) — it  will  be 
economical  to  burn  this  limestone,  especially  since  the 
Thomaston  lime  costs  the  people  from  4^2.25  to  $3  per  cask, 
owing  to  the  expense  of  transportation. 

Skowhegan  Falls  are  produced  by  the  falling  of  the  Ken- 
nebec over  a  rocky  ledge  to  the  distance  of  irom  ten  to 
twelve  feet.    The  village  is  picturesque,  and  it  is  an  enteff" 
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prising  and  flourishing  town.     The  following  sketch  of  ihe 
Falls  was  taken  by  the  draflsinan,  (G-  T.  Uevcrcui,]  during 

pur  slay  at  SkowlicL'-JU. 


Skowhegan   Palls.  j 

During  the  fata!  campaign  of  ArnoM,  liis  army  cncnmpod      | 
Dpon  nn  island  nenr  the  Falls,  and  occasional  relics  of  the 
encampment  are  now  found,  such  as  pipes,  coins,  &c. 

From  Skowhegan  we  proceeded  to  Norridgewock,  where  i 
we  found  several  beds  of  good  limestone,  the  strata  of  which 
•re  included  in  those  of  argillaceous  slate,  and  run  N.  52°  E. 
and  S.  62"  W.,  dipping  to  the  N.  W.  65".  The  loediy 
where  these  obierrBttona  were  mode,  ii  one  fourth  of  a  Hih 
N.  W.  ftora  Pike*!  Hbtel.  ■  ^  *^^' 

A  Bpecimen  from  the  estate  of  B.  Bylvetter,  of  NulVM|{V^' 

wock,  Bnbmitted  to  chenucel  analjiii,  gave  the  foltoWMf 

reniltt :  ■    ■  '^ 

100  gruna  analTved—  - ..«  i* 

Carbonate  oriime,  .  88.3      '''1% 

Carbonate  of  iron,  .         .  1A-* '^ 

IiMolobtefmioa'aiidrilex)  I0;6  •'^■■^ 

^ ■»♦ 

100.0      M 
It  u  endontly  a  good  HniBitoiM,  and  will  mveraga  biitlH 
•  abBTC-aoiidTmltiuco  it  ccHitaiiia  Taio^flf 
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pore  calcareous  spar^  which  were  excluded  in  the  analysis. 
In  order  to  ascertain  how  it  would  behave  in  the  kiln,  I 
burned  a  large  specimen,  and  found  that  it  would  bear  a  full 
red  heat,  without  melting  in  the  least,  and  that  it  came  out 
of  the  fiimance  a  mass  of  solid  and  good  lime,  of  a  light 
brown  color,  slaking  completely  with  water,  and  making  a 
good  strong  mortar.  In  slaking,  it  gains  40  per  cent  weight 
of  water,  which  indicates  its  capacity  of  bearing  as  full  a  pro- 
portion of  sand  as  any  lime  in  use.  The  low  price  of  wood, 
aad  the  expense  of  carting  lime  from  the  sea  coast,  are  suffi- 
cient Joducements  for  the  inhabitants  of  Norridgewock  to 
make  their  own  lime  from  this  rock.  The  soil  of  that  town, 
o  wiD  be  seen  in  our  analyses,  is  deficient  in  lime,  and  the 
great  benefit  arising  from  its  use,  is  now  too  fully  appreciated 
by  tlie  fiumers,  to  allow  the  locality  to  be  neglected. 

AfJIorridgewock  Falls,  the  Kennebec  river  precipitates 
itself  about  ten  feet,  over  ledges  of  hard  argillaceous  slate 
passing  into  mica  slate  and  a  fine  grained  grau-wacke  con- 
taining crystals  of  pyrites  and  specks  of  iron  ore.  The 
stratified  rocks  dip  to  the  N.  W.  80^,  and  run  N.  70^  £.,  S. 
"70^  W.  On  these  Falls  there  is  a  large  mill  for  grinding 
wheat,  a  clothing  and  a  saw  mill. 

Aeturning  from  the  Falls,  we  next  visited  the  farm  of  Mr. 
Wetherell,  who  informs  us  that  his  soil  produces  an  average 
crop  of  15  bushels  of  wheat  to  the  acre,  and  200  bushels  of 
potatoes,  and  40  of  corn.  The  soil  is  a  loose  yellow  loam. 
The  rocks  around  are  slaty  limestone  and  mica  slate.  Lime 
and  gypsum  mixed  are  used  by  him  for  a  manure,  which  has 
had  a  good  etlcct^  even  in  the  small  proportion  of  one 
cask  to  the  acre. 

The  farm  of  Dr.  Bates  was  also  examined,  and  specimens 
of  the  soil  were  taken  for  analysis. 

Leaving  Norridgewock,  we  visited  Mercer  and  New  Sharon 
on  our  way  to  Farminglon,  where  some  days  were  spent  in 
the  examination  of  the  country. 

Farminglon,  the  shirctown  of  Franklin  County,  is  situated, 
according  to  our  observations,  in  the  latitude  44^  37"'  30"  N. 
It  is  a  large  and  enterprising  village,  the  inhabitants  depending 
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mainly  opon  their  rieh  Mwnwl  toil,  Ibr  M|ipo«tt    VftSfbdif  • 
river,  bordered  with  rich  ftrau,  pvodooiBg  M  iMkdiiM'iif 
grass  and  grain,  gives  a  pleasing  aspect  to  ftm  MUMTfi 
In  this  town,  we  met  several  active  and  failellfgeliifMMMiiBi 
who  generooslj  devoted  their  time  and  attention,  dntiky  jbiT 
stay,  to  the  objecu  which  it  was  oar  doty  to  ozplora^'^'OHT' 
J.  Prescott,  Hon.  Hiram  Belcher,  and  several  othentf  deMMIf 
to  us  a  large  share  of  their  time,  and  rendered  uflTtiiiBlTsy 
vices.    Limestone  being  a  great  desideratum  with  ihe  ttllF 
ers,  I  examined  every  locality  where  it  might  be  et|ieeieid4^ 
occur,  and  found  several  beds  which  will  answer  for  the  fitlr- 
poses  of  agriculture.    Visiting  a  locality  called  Sloyii^a^ffsP 
ture,  belonging  to  Mr.  H.  Titcomb,  a  little  eastward  fraos  1W 
village,  we  found  the  limestone  strata  running  N.  96  iKl^tf. 
A(fi  E.  and  dipping  N.  W. 78^.  '     =^'  ^ 

Another  locality  nearby,  on  the  land  of  J.  CbHet^'Wii^ 
also  examined,  where  a  limestone  of  good  <)u8l!ty>IMimiMl^ 
composed  as  follows — ^In  100  grains, 

Carb.  lime,        -        -        -       84.4  "^  '^ 
Oxide  of  iron,         -        -        ^     IM   ^ 
Mica  slate,        ...        14.4 


•  M' 


100.0   • 

This  rock  burns  well  at  a  full  red  heat,  and  slakes  peHeell^ 
iifto  a  light  brownish  white  lime.  It  will  make  a  stnMl|f 
mortar,  and  is  suitable  for  agricultural  purposes.  Its  abtUH 
dance  offers  inexhaustible  sources  of  valuable  matter  for  tiM 
enterprising  farmer.  ''^ 

Norton's  Ledge,  in  Farmington,  presents  many  interestitig 
phenomena.  It  is  a  hill,  composed  of  mica  slate,  containim 
an  enormous  quantity  of  iron  pyrites,  and  rising  abruptly  to 
the  height  of  3S0  feet  above  the  plain.  The  soil  having 
been  swept  from  the  summit  of  the  hill,  presents  an  infinile 
number  of  well  characterised  diluvial  markings  or  furrowed 
which  run  nearly  North  and  South,  while  the  strata  of  tba 
rock  have  a  N.  E.  and  S.  W.  direction. 

So  distinctly  are  these  scratches  worn  in  the  ledge,  tfiat 
they  will  remain  clearly  visible  for  ages,  and  bear  testimony 
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thtl  a  great  current  of  waten  once  paised  over  the  mirface, 
and  carried  along  with  it  huge  maasea  of  granitei  which  left 
their  marka  on  the  rocks  as  they  glided  over. 

This  rock,  from  tlie  quantity  of  pyrites  it  contains,  may 
be  used  in  the  manufacture  of  copperas,  or  sulphate  of  iron ; 
but  large  quantities  will  not  be  required,  until  manufacturing 
establishments  are  erected  in  the  neighborhood ;  for  it  is  a 
low  priced  and  cumbersome  article,  which  would  not  give 
sufficient  profit,  if  carried  to  the  sea-coast,  to  be  shipped  to 
other  States. 

In  order  to  correct  the  topography  of  our  maps,  I  took  a 
set  of  bearings  and  altitudes  of  some  mountains,  from  tliis 
hill. 

Ht  Blue  bears  N.  66^  W.     Angle  of  elevation,  2^  24". 

Bald  Mt  bears  N.  95^  30"  W.  Angle  of  elevation  above 
horison,  1^  IS". 

Centre  of  Mt.  Abraham,  N.  16^  W. 

Dead  River  Mt.  (east  of  Mu  Abraham)  N.  12^  W.  Angle 
of  elevation,  1*^  19". 

Saddleback  Mt ,  N.  84^  W.    Angle  of  elevation,  1^  56". 

Comparing  these  observations  with  others,  which  we  shall 
present,  the  true  places  of  the  mountains  in  question  will  be 
fixed,  by  the  intersections  of  the  lines  of  bearing,  and 
knowing  their  distances,  the  angles  of  elevation  will  give 
their  height. 

Another  point,  in  Farmington,  afforded  us  a  station  for 
additional  observations ;  but  the  base  is  not  sufficiently  long 
for  a  final  triangulation. 

Powder  House  Hill,  is  the  point  in  question.  Measured 
barometrically,  it  is  208  feet  above  the  plain  of  Farmington. 
From  this  hill,  Mt.  Blue  bears  N.  59^  W.  Mt.  Abraham,  N. 
12®  W. ;  angle  of  elevation,  l^  aO"*. 

Powder  House  Hill  is  composed,  like  Norton's  Ledge,  of 
pyritiferous  mica  slate;  the  strata  run  N.  E.,  S.  W.  and  dip 
nearly  vertical.  Diluvial  marks  are  very  abundant,  and  are 
deeply  cut  over  the  whole  ledge.    They  run  N.  lO^'  W. 

The  decomposition  of  pyrites  produces  sulphate  of  iron, 
which  is  dissolved  by  water,  and  carried  down  into  the 
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meadows  and  bogs,  and  there  the  per  oxide  of  iron  ii  aboB- 
dantly  deposited,  owing  to  decomposition  of  the  anlplMito'bf 
vegetable  matters,  and  lime  contained  in  tho  soil.  HMH|  ■• 
expected,  a  considerable  quantity  of  bog  iron  fans  hMi 
formed  around  the  hills  of  Farmington. 

A  specimen  of  this  ore,  presented  to  me  bj  Dr.  Prtwcditf 
contains  in  100  grains  : 

Water,  .  7.0 

Silica,  .         •         17.5 

Per  oxide  iron,  64.6 

Vegetable  matter-^Ulmine,)  and  manganese      11.0 

100.0 
Such  ores  are  stated  to  be  abundant  in  the  low  grooBd% 
but  owing  to  the  quantity  of  water  in  the  bogs,  we  were 
unable  to  make  the  necessary  explorations.  So  good  -pi 
ore  as  this,  if  it  really  is  abundant,  will  prove  a  TaliiaMa 
article  to  the  inhabitants,  for  it  will  yield  44  per  cent  of 
iron. 

When  the  most  important  minerals  of  Farmington  bed 
been  examined,  we  set  out  on  an  excursion  to  Mt.  Blo^  a 
number  of  gentleman  from  the  village  accompanying  «. 
Our  objects  were  to  measure  the  altitude  of  the  mountaia^ 
and  to  obtain  bearings  of  important  points,  for  the  purpose 
of  correcting  the  Map  of  the  State.  The  rocks  and  minerab 
were  all  duly  examined  of  course. 

By  a  great  number  of  observations,  we  first  ascertained 
the  height  of  Farmington,  then  of  Avon,  and  afterwards  thai 
of  Phillips;  and  from  these  points  we  were  enabled  to  prove 
tlic  correctness  of  the  barometrical  measurements,  by  meaoi 
of  trianguiation  with  the  azmuth  and  altitude  instrument 

Strong.  In  this  town  we  examined  the  farm  of  Thomas 
Stephens,  called  the  Eaton  farm,  where  there  occurs  a  min- 
eral spring,  charged  with  sulphuretted  hydrogen,  which  has 
considerable  celebrity  for  its  medicinal  virtues  in  the  treat- 
ment of  cutaneous  diseases.  The  water  is  free  from  mineral 
substances,  and  is  extremely  soft,  communicating  a  smooth- 
ness to  the  skin,  which  is  quite  remarkable.    Chalybeate 
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tpffings  also  abound,  and  are  highly  charged  with  the  car- 
booate  of  iron. 

On  the  road  side,  there  occur  great  masses  of  rocks,  com- 
posed of  garnets  cemented  together  by  a  granitic  paste, 
some  of  the  boulders  weighing  twenty  or  thirty  tons.  These 
erratic  blocks  came  from  some  mountain,  not  far  to  the  north, 
and  were  removed  from  their  native  beds  and  swept  south- 
wardly by  a  powerful  diluvial  current. 

In  the  town  of  Avon,  there  lies  on  the  left  hand  side  of 
the  road,  as  you  enter  the  town  from  Strong,  a  granite 
boulder  which  measures  30  x  ^0  X  1 5  feet,  equal  to  9000 
cubic  feet,  or  643  tons.  This  granite  block  is  evidently 
out  of  place,  and  was  brought  several  miles  by  the  above 
mentioned  current,  it  probably  having  been  driven  by 
ice  and  water  from  the  granite  mountains  of  the  Mt.  Abraham 
range.  Mt.  Abraham  is  seen  from  this  point,  rearing  itself 
majestically  in  the  north,  while  Sandy  River,  with  its  verdant 
banks,  relieves  the  savageness  of  the  mountain  scenery. 

AAer  dining  at  Bates's  Tavern,  in  Avon,  we  set  out  for 
Ml  Blue,  and  reached  its  base  at  6,  P.  M. 

At  the  house  of  R.  Worthley,  near  the  base  of  Mt.  Blue, 
June  12th,  6\  P.  M.,  barometer  28.530,  T.  70"".  From 
this  station  we  set  out  to  ascend  the  mountain  immediately. 
Travelling  through  a  forest  of  maples,  birch  and  beech,  we 
came  next  to  a  dense  small  spruce  growth,  more  difficult  to 
penetrate.  Struggling  through  this  tangled  forest,  over 
irregular  heaps  of  moss  grown  blocks  of  granite  and  mica 
slate,  we  attained  a  region  destitute  of  forest  trees,  and 
marched  more  freely  over  the  naked  rocks  to  the  summit  of 
the  mountain,  which  we  reached  at  8  h.  20""  P.  M.  At  8  h. 
30»  P.  M.,  barometer  27.03,  T.  68^  F. 

Night  now  closed  upon  us,  and  we  hastened  to  collect 
fuel  for  our  camp  fire,  and  pitched  a  tent  on  the  summit  of 
the  mountain,  beside  a  huge  rock  to  shelter  us  from  the 
wind,  while  the  dense  smoke  of  the  fire  brought  tears  into 
our  eyes,  but  kept  the  swarms  of  mosquitoes  at  bay.  Under 
luch  circumstances,  and  while  our  tent  was  continually  flap- 
ping its  half  tied  wings,  sleep  was  almost  out  of  tlie  question ; 
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so  we  most  cordially  saluted  the  risiDg  fan.  Juno  13th| 
6  A.  M.,  the  barometer  stood  27.00,  T.  CO^'  F.  temp,  of  air  60^ 
F.  Calculating  our  observationi,  it  appears  thai  Mt  Blue  is 
2431  feet  above  Bates's  tavern,  in  Avon,  and  S804  feet 
above  the  lev^j||)Df  the  sea. 

"When  light  appeared  on  the  world  below,  we  prepand 
for  a  scries  of  trigonometrical  measurementSi 
made  with  Kater's  circle.    7  A.  M.,  13th  June, 
27.00,  T.  63,  temp,  of  air  63*». 

The  centre  of  Webb's  Pond  below  horiion,  4^  4QF  1. 
106^  W. 

Saddleback  Mountain,  N.  19^  W. 

Mt.  Abraham,  eastern  Peak,  N.  20^  E.  Angle  elavaticMH  IfP. 
Central  Peak  Mt.  Abraham,    N.  17^  E.  w^  4.^ 

Western  Peak,  N.  1 4^  E.  .  . 

Phillips  Village,  (lower  vill.)   N.  lO^"  £.  .  ^^^ 

Farmington  Village,  S.  56^  E.  Angle  depiwbip*. 

Wilmington  Village,  S.  20^  E.      "        «    2'"'.  41^. 

9  A.  M.,  barometer  27.04,  T.  64^  F.  t'  17*  cent 

10  A.  M.  After  examining  all  the  surface  of  the  nKMia- 
tain  which  was  accessible,  we  found  it  to  be  a  barren  mass 
of  gneiss  and  mica  slate,  containing  a  few  crystals  of  stauro- 
tide,  but  destitute  of  other  interesting  minerals ;  and  since 
but  little  was  to  be  learned  by  remaining  longer  on  its  aom- 
mit,  we  descended ;  and  on  reaching  the  mountain's  basei 
stopped  to  dine  at  the  house  of  Mr.  Ingraham.  At  nooBf 
barometer  h.  28.600,  T.  73,  t  23}  cent.  Continuing  ov 
descent,  we  reached  the  house  of  Mr.  Dow,  when  barometer 
28.730,  T.  88^. 

On  our  way  to  Phillips,  we  examined  the  peat  bogs  of  Mr. 
Ichabod  Foster,  where  there  were  five  or  six  acres  of  excel* 
lent  peat,  of  a  remarkable  character,  it  being  in  part 
bitumifiized  by  the  process  of  decomposition.  The  peat  may 
be  advantageously  used  for  making  compost,  since  it  ia  in 
the  state  of  a  very  fine  pulp,  and  very  soluble. 

The  diluvial  and  alluvial  soil  in  the  vicinity,  are  rich  and 
productive,  but  subject  to  early  frost.  Beds  of  plastic  clay, 
also  occur  near  the  peat  bog. 
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PHiLLira.  We  reached  tbia  pretljr  vWhge,  5  P.  M.,  and 
tiKik  lodgings  8t  Whitney's  Hotel. 

June  13th,  5}  P.  M.,  barometer  Sd.fiSO,  T.  SO"  F.  from 
Qw  observations,  the  height  of  Mt.  Blue  above  Phillips,  is 
t067  feet. 


View  of  Mt  Blue  from  the  village  of  Phillips. 

I4lh,  7}  A.  M.,  we  act  out  on  an  excursion  in  company 
with  Dr.  Blake  and  several  gentlemen  ofthe  village.  PhillipH 
is  situated  amid  an  amplii theatre  of  large  mountains  of 
primary  formation,  while  the  rocks  in  the  town  are  of  the 
me  tamo  r  pi  lie  varieties  of  micaceous  and  argillaceous  slate, 
containing  numerous  and  powerful  beds  of  limestone.  The 
intervale  soils,  on  the  Sandy  River,  which  passes  through  the 
town,  arc  very  rich  and  fertile,  repaying  Rmply  the  labors  of 
the  husbandman.  The  slate  of  vegetation  may  be  understood 
by  the  fact  that  on  the  14th  of  June,  peas  were  in  full  blossom 
in  the  gardens,  and  the  young  corn  was  three  or  fiiui  inches 
high  in  the  fields. 

There  arc  many  beds  of  limestone  within  the  limits  of  (he 
town,  but  I  shall  describe  those  of  the  greatest  value  only. 
The  first  which  we  examined,  is  one  mile  north  by  west  from 
the  village,  on  the  estate  of  Mr.  Joel  Whitney.  The  rock 
is  a  greyish  white,  and  a  bluish  variety  of  granular  carboaate 
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of  lime,  and  occuri  between  the  itrata  of  mica  slate,  the 
course  of  the  bed  being  with  the  strata  nearly  eait  and  west« 
while  its  dip  is  towards  the  north  60^.  The  limestone  bed 
is  40  feet  wide ;  or  rather  there  are  two  beds  side  hj  nde^ 
one  10  feet  and  the  other  SO  feet  wide ;  beside  which  there 
are  several  smaller  lateral  beds.  It  immediately  occurred  to 
me  that  the  limestone  extended  much  &rther  than  the  owneis 
had  imagined,  and  I  succeeded  in  tracing  it  to  the  eastwaid 
continuously  for  the  distance  of  1200  feet.  The  bill  is  M 
least  150  feet  high,  and  presents  an  abrupt  precipitous  sidi 
to  the  west,  where  the  limestone  was  first  discoyered  many 
years  since,  and  abandoned  after  a  very  careless  trial  of  its 
quality.  It  may,  however,  be  advantageously  wrought,  and 
it  is  of  great  importance  to  the  farmers  that  it  should  be  used, 
as  a  dressing  to  the  soil. 

Allowing  that  the  lime  rock  of  good  quality  extends  1000 
feet,  and  that  it  may  be  wrought  to  the  depth  of  100  feet,  its 
width  being  40  feet,  we  have — 1000     length, 

40    width, 

40,000 

100  depth, 


4,000,000  cubic  feet, 

Or,  if  but  50  feet  depth  be  allowed,  we  shall  have — 

1,000 
40 


40,000 
50 


2,000,000  cubic  feet. 

Hence,  we  may  safely  calculate,  that  no  less  than  one 
million  casks  of  lime  are  contained  in  this  hill. 

Since  lime  is  so  valuable  to  the  farmer,  and  wood  is  cheap, 
there  can  be  no  difficulty  in  making  the  business  of  burning 
lime  at  this  place  profitable.  It  is  true,  that  more  care  must 
be  taken  in  burning  it,  than  is  required  at  the  Thomaston  kilns, 
but  with  a  little  experience,  it  may  be  readily  accomplished. 
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The  limestone  from  Whitney'i  ledge,  b  composed  in  100 
grains,  of 

Carb.  lime,        -        -        -        65.    grs. 
Ox.  Iron,      -        -        -        -      0.4  gr. 
Insoluble  silica,         •        •        34.6  grs. 
It  requires  less  heat  for  burning  than  pure  limestone,  but  if 
slowly  heated  to  full  redness,  will  make  good  lime.     Persons 
interested,  will  also  remember,  that  at  one  trial,  when  their 
wood  had  been  wet  with  rain,  and  burned  indifferently,  that 
a  good  kiln  of  lime  resulted,  and  that  the  lime  was  then  used 
in  buildbg  and  plastering  the  church  at  Phillips,  and  an- 
swered very  well  for  the  purpose.     Why  the  burning  of  it 
was  abandoned,  does  not  appear;  but  it  may  have  arisen  from 
a  deficient  demand,  as  lime  was  not  then  known  in  the  art  of 
agriculture.    It  will  now  probably  be  again  wrought. 

There  are  two  large  beds  of  limestone  on  the  west  side  of 
Sandy  River,  and  a  number  on  its  eastern  side,  where  the 
county  road  to  Freeman  cuts  through  the  top  soil,  and  ex- 
poses them  to  view. 

A  specimen  from  the  county  road,  is  composed  in  100 
grains,  of 

Carb.  lime,        -        ...        •        67. 

Silica, 28.8 

Ox.  iron,  -        -        .        .        .  6.6 

Boulders  of  novaculite  occur  in  the  bed  of  the  river,  in 
company  with  argillaceous  slate,  greenstone  trap  and  gran- 
ite. But  the  most  remarkable  boulders,  are  those  of  diluvial 
deposition,  which  occur  on  the  hills  around.  One  of  those 
presented  to  us,  was  an  enormous  rounded  and  water-worn 
mass  of  pure  magnetic  iron  ore,  exactly  like  that  found  in 
the  iron  mines  of  Troy,  Vermont.  Its  origin  was,  at  first, 
difficult  to  ascertain,  but  some  information  obtained  on  a 
second  visit  to  Phillips,  reveals  a  portion  of  its  secret  history. 
It  now  appears  that  this  boulder  was  found  on  the  estate  of 
Mr.  Joel  Whitney,  one  mile  north,  a  little  east  from  the  village. 
Other  masses,  still  more  curious,  have  been  found  by  the 
enterprising  young  gentlemen  of  Phillips,  since  our  first  visit. 
Some  of  the  veins  are  contained  in  their  native  rock,  which 
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ii  gMDtM,  worn  in  thri  MUa  manner  as  (he  larger  mfl«s  above 
mentioaed,  thui  ihowing  io  what  kiud  of  rock  we  may  ex- 
pect to  find  the  pai«at  rein  or  bed. 

The  large  niHt  ia  now  much  smaller  titan  when  tl  wsi  at 
first  discovered,  for  connderublu  portions,  cquni  to  one-third 
its  weight,  have  been  rMnoved.  It  iiteasiires  one  foot  eiglit 
inches  long,  one  foot  wido,  teven  inches  thick,  omt  is  irreg- 
ularly rounded  by  aitritioli  and  the  action  of  wnlrr.  B 
weighs  now  174  pounds,  and  is  five  times  heavier  than  'tt 
bulk  of  water. 

The  mastes  incladed  in  the  matrix,  were  Tound  on  FrcnrlA 
mountain,  at  the  elevation  of  g4<>  feet  abore  Sandy  River. 
On  exanyning  this  hill,  which  is  composed  of  mica  slate, 
there  are  observed  an  infinity  of  deeply  worn  diluvial  furrows, 
which  run  N.  60"  W.,  8.  60*  E.,  and  all  point  directly  to 
Saddleback  mountain.  The  loose  boulders  on  the  liilt  are 
chiefly  granite,  altfauugh  a  differfiii  rock  from  that  on  wbMi 
they  now  repose. 

Here  (hen  we  have  several  remarkable  phenomena.     Ftrtt, 
the  occurrence  of  diluvial  markings,  which  do  not  coincide 
with  the  direction  formerly  iioIlhI,  as  the  geiioral  bearing. 
Secondly,  the  occurrence  of  c.itrciiiely  heavy  masses  of  iron     i 
ore  of  foreign  origin,  and  granite  rocks  also  erratic,  poised    i 
upon  the  summit  of  an  insulated  hill.     The   questions  that    ' 
naturally  arise  are,  first — how  came  these  scratches  on  lite     ' 
surface  of  (he  ledge  ?    And  Becomlly — why,  if  they  owe  their    i 
origin  to  causes  I  have  formerly  assigned,  do  they  vary  IB     i 
their  course?  ll 

The  answer  to  the  first  question,  has   Ion;:  since   been    ' 
given,  viz :  that  every  portion  of  Maine  bears  ample  testimony 
to  the  fact,  that  a  great  nisli  of  waters  has  in  former  timet, 
since  the  consolidation  of  all  the  rocks,  and  since  the  d<fp»-    , 
sition  of  the  tertiary  clays,  been  poured  over  the  surface  of 
the  earth,  and  has  transported  by  its  power  large  masses  of 
rocks  far  from  their  parent  lodges,  and  deposited   them  in    j 
distant  regions  J  and  that  as  they  passed  along,  they  w6re    I 
deep  grooves  in  the  rocka  over  which  Ihey  travelled,     ttat   J 
conclusion,  no  man  of coronion  sense  Whll  deny,  ttfter  exploring 
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the  mountains  of  Maine — for  the  characters  are  too  legible 
sod  too  universal  to  be  slighted  or  misunderstood. 

Secondly,  this  apparent  anomaly  in  the  direction  of  the 
diluvial  scratches,  is  a  most  striking  and  wonderful  confirm- 
siion  of  the  theory  which  we  have  enunciated ;  because  the 
shape  of  the  country,  as  is  evident  to  any  observer,  would 
have  caused  the  precise  deflection  observed  in  this  case  ;  for 
1ft.  Abraham  arrested  the  current  on  the  north  and  turned 
it  into  Sandy  River  valley  on  the  west,  from  which  deflection 
it  slnicli  against  the  Mt.  Saddleback  range,  continued  to  Mt. 
fike,  and  by  Saddleback  was  reflected,  precisely  according 
to  the  well  known  laws  of  physics,  towards  French's  Moun- 
tain ;  and  thus  the  marks  coincide  with  the  direction  of  the  two 
forces.  It  moreover  proves  incontestably  that  the  current 
did  not  set  in  from  the  S.  E.,  for  the  course  would  have 
been  at  right  angles  with  the  present  markings.  The 
nature  of  the  accompanying  boulders,  also  proves  the  current 
te  have  come  in  from  above  Saddleback  Mountain.  Hence 
if  the  marks  are  diluvial,  and  the  boulders  were  brought 
along  by  the  aqueous  current,  it  is  evident  that  the  magnetic 
iron  ore  could  have  been  brought  thither  by  the  same  power. 
The  immense  weight  and  density  of  the  ore,  particularly 
the  latter,  is  the  greatest  difliculty ;  but  the  masses  shew 
too  evidently  that  they  have  been  worn,  to  leave  a  doubt 
that  their  gravity  struggled  powerfully  against  the  current. 

Whence  came  the  ore?  is  the  most  important  question. 
This  is  the  more  difiicult  to  answer,  especially  since  we  have 
not  yet  all  the  requisite  data.  The  direction  of  Troy  is  not 
that  of  the  course  made  good  of  the  diluvial  current ;  but  if  we 
could  learn  the  direction  of  the  Troy  vein  or  bed,  then  it  could 
be  seen  whether  it  would  cross  our  diluvial  line;  and  in  such 
case,  the  line  of  bearing  of  the  Vermont  ore,  intersected  by 
the  diluvial  line,  would  be  the  point  in  question.  The  gen- 
eral direction  of  such  beds  is  N.  E.,  S.  W.,  and  hence  may 
cross  the  corner  of  Maine  a  little  above  the  sources  of  Sandy 
River,  from  whence  the  ore  may  have  been  brought.  Or  it 
may  be  that  a  similar  bed  occurs  on  the  Saddleback  ^ 
Mountain. 
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EXCURSION  TO   MOUNT  ABRABAK. 

This  mountain  is  one  of  the  most  conspicuous  emineneef 
in  the  State,  and  presents  its  lofty  peaks  to  tiow  from  the 
country  far  around.  It  became  important,  therefore,  to 
ascend  to  its  summit,  not  only  for  the  purpose  of  examining 
its  geological  structure^  but  also  for  the  purpose  of  measuring 
its  height  and  fixing  its  true  place  on  the  map  of  the  State* 
The  extensive  view  of  the  surrounding  country,  also  afforded 
us  an  opportunity  of  taking  a  great  number  of  bearings,  walk 
also  gave  a  general  view  of  the  geological  and  topographical 
contour  of  the  neighboring  mountain  ranges.  It  was  there* 
fore  decided  to  visit  the  town  of  North  Salem,  at  its  bassb 
from  which  its  height  and  distance  were  triangulated,  and 
then  to  ascend  the  mountain. 

On  the  15th  June,  we  arrived  at  North  Salem,  and  met 
several  gentlemen  who  were  desirous  of  accompanying 
us  to  the  mountain.  At  the  house  of  Mr.  Heath  we  made 
the  preparatory  observations,  15th  June,  1}  P.M.,  barometer 

29,400,  T.  82^. 

Measured  a  base  line  from  Mr.  Heath's  to  Captain  Ham- 
mond's house,  3294  feet,  N.  80^  E. 

From  Heath's,  the  Eastern  peak  of  Mt.  Abraham  bean 
Norlh.     Angle  of  elevation  10®  2". 

Western  peak,  N.  C®  west.     Angle  elevation  10®  8". 
From  Hammond's,  Eastern  peak  N.  14®  W.     Angle  of 
elevation  9®  58™. 

Western  peak,  N.  20®  W.     Angle  elevation  9®  49". 

These  angles  calculated,  give  the  height  and  distance  of 
Eastern  peak  Mt.  Abraham,  from  Heath's.  Distance  13680 
feet ;  height  2470  feet. 

A  second  o[)eration  was  performed  by  measuring  a  line 
1000  feet  directly  towards  the  mountain. 

1st  station,  Eastern  peak — Angle  elevation  9®  58'°. 

Advancing  500  feet,  it  was  10*"  2". 

At  the  forward  or  third  station,  its  angle  elevation  10®  43". 

This  triangulation  was  made  as  a  check  on  our  other  oper- 
ations.    Height  2470  feet. 
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On  the  16th  Juoe,  at  Heath's  5J  A.  M.,  barometer  39.S23» 
T.  69*^  F.,  air  TO^  F. ;  light  N.  W.  breeze. 

Heavy  cumulus  clouds  rest  on  the  mountain's  top  and 
conceal  it  from  view. 

7  A.  M.,  barometer  29.390,  T.  70^,  t-  70^. 

Having  now  several  good  observations  made  at  the  hours 
agreed  upon  at  the  other  stations,  we  set  out  for  the  moun- 
tain. At  its  immediate  base,  we  took  observations  at  8  h. 
SO"  A.  M.  in  the  shade  of  Mr.  Robinson's  bam — barometer 
h.  29.032.  T.  74^.  Marching  up  the  very  steep  flank,  amid 
an  open  growth  of  hard  wood  trees,  when  it  was  thought  we 
bad  attained  halfway  up,  took  another  observation — barom- 
eter «7.620,  T.  73®  F.  On  the  summit  of  the  Western  peak, 
the  barometer  stood  at  26.780,  T.  66®  F.,  air  1 8®  cent.  The 
Eastern  peak  is  still  more  elevated,  and  after  making  our 
g<N>logical  examination  of  the  mica  slate  rocks,  which  form 
the  top  of  the  peak,  we  descended  into  the  valley  filled  with 
cedar  trees,  which  lies  between  them,  and  forms  a  thick  but 
stinted  forest.  Although  the  weather  was  extremely  warm, 
we  obtained  an  abundance  of  ice  in  this  mountainous 
swamp,  where  it  was  still  solid  beneath  the  covering  of  rocks 
and  moss.  At  11 J  A.  M.,  we  reached  the  highest  pinnacle 
of  the  Eastern  peak,  and  there  took  observations,  with  all  due 
precautions,  to  ensure  accuracy.  The  barometer  and  free 
thermometer  were  hung  on  the  shady  side  of  an  old  stump, 
and  then  the  preparations  were  made  to  take  a  meridianal 
altitude  of  the  sun,  by  the  azmuth  and  altitude  instrument. 
The  sun's  lower  limb  was  found  to  be,  when  at  meridian, 
68®  42».  Barometer  26.660,  T.  68®  F.  t.  18®  c.  Latitude 
calculated  from  this  observation  is  N.  44®  56<". 

The  following  bearings  were  then  taken  : 

Mt.  Blue,  S.  22®  S0«  W. 

Mount  Bigelow,  N.  12®  E.  (central  peak,)  angle  eleva- 
tion 17". 
Village  of  Strong,  S.  9®  E. 
Centre  of  Porter's  Pond,  S.  26®  E. 
Berlin  Village,  S.  60®  W. 
Phillips  Village,  S.  34®  W. 
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Farmington,  S.  7^  E.  (powder  house  hill  ?) 

Mt.  Klaadn  ?  N.  66«  SO-  E. 

Moose  Head  Lake,  N.  40^  E. 

Numerous  mountain  streams,  and  lakes  and  viHsgcp^  m 
also  seen  from  this  mountain ;  but  since  we  did  not  led  cer- 
tain as  to  their  names,  it  is  thought  onnecessary  to 
tion  their  bearings. 

The  mountain  itself  appears  to  be  almost  entirely 
posed  of  mica  slate,  although  its  sides  are  coTered 
myriads  of  large  blocks  of  porphjritic  granite,  which  iMI 
been  brought  from  the  high  mountains  to  the  northwasi. 
Diluvial  scratches  are  very  distinctly  seen  on  the  top  of  ML 
Abraham,  and  run  in  a  N.  W.  and  S.  E.  direction,  owing  It 
the  deflection  of  the  current  occasioned  by  the  Bald  M< 
tain,  immediately  north  of  its  summit. 

At  3  P.  M.  the  barometer  was  again  observed,  and 
to  stand  at  26.6C0,  T.  72^  air  70^. 

Calculating  our  observations,  we  find  that  the  h^gtiaat 
peak  of  Mt.  Abraham  is  2466  feet  above  the  ground  aft 
Heath's,  in  North  Salem,  and  3240.1  feet  above  the  imoio- 
diate  base  at  Robinson's  barn.  Heath's  is  921.5  feet  Above 
sea.  While  from  direct  calculation  from  the  distant  statiooSi 
where  observations  were  made  at  the  same  time  with  ooia, 
it  is  3387.6  feet  above  the  level  of  the  sea.  By  a  conqau*- 
ison  of  our  different  levels,  we  find  the  work  to  be  accurate 
within  six  feet,  which  is  the  sum  of  error,  half  ivbich  nmy 
be  allowed  as  the  probable  error. 

Should  the  inhabitants  of  North  Salem  clear  a  good  path 
upon  the  mountain's  side,  there  can  be  no  doubt  that  trav- 
ellers would  frequently  ascend  to  its  summit,  for  the  purpose 
of  enjoying  the  beaaties  of  the  landscape,  while  it  would 
prove  advantageous  to  the  village,  should  the  tide  of  tmvel 
turn  thither. 

Descending  Mt.  Abraham,  the  tube  of  my  barometer 
was  unluckily  broken  by  the  shocks  to  which  it  was  una- 
voidably exposed  in  gliding  from  rock  to  rock.  It  was 
however  easily  repaired  again,  since  it  broke  off  close  to  the 
cistern. 
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On  the  road  from  North  Salem  to  Strong,  there  may  be 
feen  some  curious  diluvial  grooves  on  the  slate  rocks,  the 
scratches  running  N*  46^  W*,  S.  46^  E.,  while  the  strata  of 
rock  run  N.  70^  E.,  and  dip  northwardly.  This  ledge  is  on 
a  hill  directly  south  from  Mt.  Abraham,  and  there  can  be  no 
doubt  but  that  mountain  range  caused  a  deflection  of  the 
diluvial  waters.  Near  the  village  of  Strong,  at  the  Falls, 
there  occurs  a  blue  limestone  with  veins  of  calcareous  spar. 
The  strata  run  N.  bO""  E.,  S.  50«  W.,  and  dip  S.  E. 
Receding  from  the  influence  of  the  mountains,  the  diluvial 
marks  now  take  their  usual  course,  and  in  the  vicinity  of 
Fanningtnn,  run  N.  10®  W.  as  usual,  over  the  ledges 
throughout  that  town. 

18th  June,  left  Farmington  for  Vienna,  by  the  way  of 
Chesterville  Mills,  and  on  our  way  examined  an  extensive 
ledge  of  white  granite,  which  presents  a  good  opportunity 
fiw  quarrying  stone,  to  be  used  in  the  neighboring  towns. 
The  rock  splits  well,  and  is  free  from  impurities.  Plastic 
clay  and  peat  abound  in  Chestervillo,  some  of  the  bogs 
having,  as  I  was  informed,  no  less  than  twenty  feet  thickness 
of  this  valuable  substance.  It  occurs  on  the  estates  of 
Messrs.  Keith,  Hamblin  and  Norcross.  The  rocks  are  gen- 
erally mica  slate,  strata  dipping  to  the  northwest,  and  this 
rock  continues  to  shew  itself  until  we  reach  Vienna. 

Vienna.  In  the  southwest  part  of  this  town,  near  the 
Chesterville  line,  there  are  beds  of  limestone  which  occur  in 
mica  slate  rocks,  and  have  been  wrought  to  some  extent. 
They  occur  on  the  south  side  of  the  McGurdy  river,  and  are 
now  owned  by  Mr.  Orrin  Brown.  There  are  two  distinct 
beds  of  limestone  at  this  place;  one  runs  N.  39^  E.,  S.  SO^^' 
W.,  and  dips  to  the  N.  W.  70  to  80*^,  and  is  fifteen  feet  wide. 
The  other  runs  N.  40**  E.,  S.  40®  W.,  and  is  nine  feet  wide. 
The  quarries  can  be  easily  drained  to  the  depth  of  fifteen 
feet.  There  is  also  another  bed,  disclosed  by  the  digging  of 
a  cellar,  at  Mr.  Lyman  Wheeler's  house. 

The  price  of  wood  is  only  fifty  cents  per  cord,  and  eigh- 
teen cords  are  required  to  burn  a  kiln  of  lime  containing 
one  hundred  casks.   Lime  casks  cost  from  twenty-five  to  thirty 
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cents  on  the  spot,  and  the  lime  mIIi  fer  one  doUv  twwij- 
five  cents  per  cask,  or  for  one  dollar  per  cmk^  m  bafe 
The  road  to  the  kiln  is  however  now  so  bad,  tint  pooplB  ds 
not  so  readily  go  there  for  Itme  as  thejr  otherwiao  woaUf 

but  this  difficulty  is  easily  remedied. 

Mt.  Vehnon.  a  quarry  of  limestoiie  ia  fbuiid  m  HL 
Vernon,  upon  the  estate  of  Mr.  James  Chaptmao,  three  jf^^ 
ters  of  a  mile  N.  E.  from  the  village.  It  is  a  bed  inap 
slate,  and  runs  N.  SO^'  E.,  S.  30^  W.  and  dipe  N.  W.  % 
It  makes  a  brown  lime,  sufficiently  good  for  agriculluie^sil 
for  ordinary  mortar. 

On  the  estate  of  Dr.  Dexter  Baldwin,  in  lit.  VemoDvlbai 
is  also  a  quarry  of  granite,  of  considerable  value  to  the  idd|^ 
itaiits.  It  is  a  huge  vein  in  the  mica  slate,  and  ia  ninety  fal 
wide,  and  runs  for  an  unknown  extent  with  the  stratified  saA, 
the  strata  of  which  it  has  broken  through  and  distorted ai't 
remarkable  manner,  evincing  the  action  of  heat  by^iH 
chemical  effects  which  it  has  produced. 

The  strata  of  mica  slate  run  N.  E.,  S.  W.,  and  dipii 
opposite  directions  on  each  side  of  the  granite,  thua : 


shewing  the  manner  in  which  the  strata  were  disrupted  fcf 
the  intrusion  of  the  unstratified  rock. 

There  are  a  few  specks  of  pyrites  in  the  stone  upon  its 
eastern  side,  while  that  on  the  west  appears  to  be  free  fieoi 
any  impurities,  and  is  of  good  quality,  splitting  well  into  the 
forms  desired.  The  rough  split  stone  sells  for  four  cents  per 
cubic  foot,  on  the  spot.  The  whole  surface  of  this  granite 
is  covered  with  scratches,  which  run  N.  10^  W.,  and  the  rai^ 
face  of  the  rock  has  been  polished  by  the  attrition  of  diluvial 
gravel. 

On  the  road  to  Readfield,  we  noted  many  instances  where 
diluvial  marks  occur  on  the  rocks.  Near  the  white  house 
belonging  to  Dr.  Hubbard,  we  observed  them  on  the  west 


OB.0«.0«jCAL  KEPOKT.  Aft 

i(^8^  W.  Tli^rM^.  veiy  dbtinotly  cut  to  the  depth\af 
f  «A  iach,  Md  «#  acMMonaily  one  and  a  half  incbaa 
|i^  I  Imvo  falmi  atp^eial  care  to  oollect  ertfry  iDsUmca 
iff^lkmtiDii  ifoatt  tl»  a«aal  eoone^  aa  anomyooi  fibcts  ara 
^I^Wtlj  gaidaa  to  diteotarf. 

Jjpftag  iMebiag  AagiMl^  I  diiactad  tha  Aaiiatants  to 
\itm  CMntaeoola  itittni  to  Wintbro|i,  and  on  the  Sift 
iJaok  paiMge  to  Boeton,  in  oidar  to  hava  the  biokan 
ffepaired. 

Retaroed  to  Aogosta,  and  recommenead  our  Kan- 
^tion,  baring  in  tba  maaa  tima  made  anraagamantt 
MniiMC^tSanenil  Wool,  at  Moose  Head  Lake,  on  tba  4tb 
W^ritfr  fei"  tba  purpoaa  of  joining  witb  bim  in  tba  aanray  of 
Head  Lake  and  Mooae  Rivar, 
fiaiai  we  meaaared  tba  height  of  tba  tertiary  depoaita, 
ftmtbe  ■nbttratuni  of  a  large  portion  of  the  valley 
<mi|giwtij  and  found  that  ibmation  to  be  from  eighty-eight 
bandied  feet  above  tba  level  of  high  water  on  the 
river,  at  Aogvita. 

4he  past  year,  I  bad  an  <^porlnnity  of  collecting 
tha  iomil  shells  of  marine  origin,  that  were  diselosed  by  dig- 
giUf «  well  in  Oak  street,  and  I  now  ibnnd  by  measurement 
tM  tha  top  of  the  soil  at  that  well,  is  one  hundred  and  two 
fcpl  above  the  river,  and  since  the  marine  shells  were  found 
twpnty  feet  below  the  surfeoe  of  the  soil,  imbedded  in  marine 
4af«  it  follows  that  the  stratum  in  question  is  eighty-two  feet 
■bMe  the  river  level.  The  clay  of  Gardiner  and  Hallowell 
briaoga  to  the  same  formation,  and  in  the  former  town, 
Ifrai  Allen  baa  collected  a  great  number  of  marine  shelly 
large  barnacles,  Slc^  specimens  of  which  she  has  kindly  fiir^ 
aisbad  for  the  State  Cabinet. 

SOth  June.  Returning  to  our  section,  we  revisited  Water- 
villa,  Fairfield  and  Skowhegan,  examining  all  those  local- 
itiaa,  that  were  passed  over  before  in  a  cursory  manner.  In 
Bloomfield,  we  were  interested  by  observing  the  rapid  fon^pf 
atian  of  gypsum  in  the  soil,  by  tha  decomposition  of  pjatA 
alaia  containing  limastana.    The  opoati  Miiaikil|4| 
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locslitj  u  th«  bill  im  the-rCMd  side,  in  Dloomficld,  near  tbe 
Fairfield  line.  It  wHI  tbwe  be  remarked  that  the  pjrritea,  or 
■nlpharetof  iroo,  »  deeoihpoBed  hj  the  action  of  «ir  and 
wttor.  Sulphate  ofiion  »  formed,  wiiich  is  tnMiinily  decom- 
poaed  bjrthe  earbonaie  of  lime,  and  sulphate  of  lime  amt 
carbonate  of  iron  reaolL  Indeed  crysialized  gypsum,  thin 
formed,  aboondi  in  tbe  cnviceBof  the  rock,  v^hiic  largo  por- 
tiona  of  it  are  waihed  away  and  deposited  on  the  soil  in  Ibo 
low  lands  aroand.  Bmall  beds  of  bog  iron,  are  here  obserrMf 
Id  the  act  of  formation,  the  water  depositing  it  over  Ibt 
meadow  below. 

SOth  June.  At  Somartet  House,  Skowhegnn — noon — 
barometer  h.  30.S30,  T.  73"  F.  Continued  our  route  to 
Comrille,  where  we  found  ihe  rocks  to  consist  of  sound 
argillaceoui  ilate,  which  may  probably  be  advantageoaslj' 
qaartied,  bat  no  openinga  disclosed  its  workable  quelity. 
The  strata  ron  N.  E..  S.  W..  and  dip  to  the  N.  W.  80». 
Bediof  limeMone,  from  mx  to  ten  feet  wide,  also  occur.  The 
iurface  of  the  ilate  ia  cot  by  an  intinily  of  well  definod 
diluvial  Bcratcheii  running  N.  G"  W.  They  mny  be  seen 
•long  the  whole  extent  of  the  road,  where  new  excavation! 
have  brought  them  to  light. 

Ronnded  manei  of  fine  grauwBcke,  filled  with  impressiora 
of  marine  ^ella  belonging  to  the  genus  terebratulB,  are  also 
abundant,  and  tbe  Catrinet  hns  already  been  enriched  with 
a  magnificent  apeeimeo,  of  large  dimomons,  tbnMgk'^MK 
kindness  ofMr.McDaniel  of  Comville.  AHtbabmiMMMV 
this  shell  rock,  ai  I  have  long  tinea  intimated,  came  ftowlhlP 
north  of  the  apots  where  we  now  find  them  •a«llerad,'MM' 
shall  presently  describe  the  parent  bed  from  wlieiie*-«ll4^ 
them  originated,  and  from  whenee  they  have  beenfiiivMy^ 
tbe  distance  of  more  than  one  handred  miles,  by  the  giMP 
mah  of  waters  before  mentioned.  -  V 

Continning  onr  rente  to  Athens,  we  found  tbonMlV 
localities  of  limestone  rocks.  On  the  East  branch  of  AH' 
Wesseronaet  stream,  npon  tbe  estate  of  Mr.  John  Wm^ 
there  occurs  a  bed  of  limestcoia  of  considerable  inportuaft' 
It  fofiBf  the  bank  of  the  i^ntm,  nd  is  overiaid  bj  « iMtf" 
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of  porphyry  rock,  that  has  been  thrown  up  through  the 
Kmeitone,  and  hai  produced  much  distortion  in  the  strata. 
DihiTial  scratches  are  abundant  in  this  town,  and  pursue  the 
ssme  course  as  those  last  noted.  Boulders  of  gronite  rock, 
and  grauwacke,  containing  terebratulas,  abound  on  the 
iorface,  but  no  such  rocks  occur  in  place  in  the  town. 

Passing  over  Lord's  Hill,  the  highest  rise  of  land  crossed 
by  the  road,  from  whence  Saddleback,  Mt  Abraham  and 
Mt  Bigelow,  may  be  seen,  we  reached  Harmony,  where  we 
spenl  the  night. 

Harmont.  Limestone  occurs  abundantly  in  this  town,  on 
the  Higgins  stream,  near  Barllett's  Hotel.  The  strata  run 
N.  60^  E.,  S.  60''  W.,  and  dip  S.  E.  80''.  The  limestone 
beds  are  included  in  slate,  and  vary  from  four  to  six  feet  in 
width.  Veins  and  nodules  of  calcareous  spar  also  abound. 
On  the  estate  of  Mr.  Norrod  Herd,  I  learned  that  wheat 
grew  in  great  luxuriance,  the  land  having  been  burnt  over, 
but  not  manured.  From  three  bushels  of  wheat  sowed,  he 
raised  seventy-five  bushels  of  good  sound  grain. 

Pabkman.  Passing  through  this  town,  we  observed  that 
the  rocks  were  wholly  of  argillaceous  slate,  the  strata  of 
which  run  E.  N.  E.,  W.  S.  W.,  and  dip  S.  E.  80°.  Diluvial 
marks  are  seen  on  all  the  rocks,  where  they  have  been 
recently  uncovered,  and  they  run  north  and  south.  Numer- 
ous round  blocks  and  smaller  boulders  of  erratic  rocks,  such 
as  porphyritic  granite,  blue  quartz  rock  and  flinty  slate, 
al>ound  in  the  soil,  but  no  such  rocks  occur  in  place  in  the 
town. 

Abbot,  on  the  banks  of  the  Piscataquis,  is  underlaid  with 
argillaceous  slate,  which  may  be  seen  cropping  out  in  nearly 
vertical  strata  on  the  banks  of  the  river  and  along  the  road 
side.  Diluvial  marks,  pursuing  the  above  mentioned  direc- 
tion, abound,  and  may  be  seen  in  numerous  places  on  the 
road  to  Monson. 

Owing  to  our  engagements,  we  were  obliged  to  pass  over 
the  last  mentioned  towns  more  rapidly  than  I  could  have 
desired ;  but  I  secured  all  the  facts  which  I  was  able  to 
obtain  in  so  cursory  an  examination.    The  data  are  all  that 
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are  required  io  a  mare  outline  sketch,  and  the  filling  up  musi 
ba  doae  at  uotiier  tiBie.  In  sectional  outlines  it  is  aUtyt 
more  ewf  to  keep  af)  a  connected  view,  by  tracing  ibuf 
rapidlj  oar  line  of  swrch,  for  the  attention  is  con&neci  to 
tha  moat  nuportwit  fealiires,  and  not  dislructed  by  tliou«aiii)i 
of  minuta  particular^  which  tind  thc-ir  pinco  io  llic  subn- 
queot  detaiU  of  tba  caniplcte  sarvey. 

Arriving  at  Moikion,  we  stopped  for  the  night  at  RictV 
tawro,  where,  at  6  P.  M.  July  Isl,  barometer  h.  ^9.450, 1 
65*.  Next  moraing,  July  Zd,  set  out  for  Moose  Uetul  l^i», 
travelling  oror  a  miMrable  winter  road,  made  up  of  rand, 
logs  and  water,  which  made  the  travelling  very  troublesome. 
This  road  has,  faowflver,  a  good  hard  bottom,  and  could  be 
easily  turnpiked  and  made  suilable  for  carriages.  Should 
this  he  done,  Moose  Head  Luke  would  soon  become  ■ 
favorite  place  of  resort.  At  present  it  is  only  passable  Sor 
travellers  oir  foot  or  on  horseback,  excepting  in  winter,  wbea 
the  snow  furnishes  a  universal  rail-road  over  tlie  roads  of 
Maine. 

The  only  rocks  on  the  road  are  argillaceous  slate,  whioh 
stand  in  oearlj  perpendicular  sheets,  and  are  acratohcd  hj 
diluvial  marks  over  Us  edges,  nearly  at  right  angles  wilb  tba 
strata. 

After  travelling  over  such  an  unpromising  road,  iho  tn- 
veller  is  delighted  to  find,  on  the  shores  of  the  lake,  the 
spacious  and  excellent  hotel,  kept  by  Air.  Gore,  whose 
attentions  are  always  polite  towards  his  guests,  and  his 
accommodations  ample  and  good. 

The  plantation  at  the  foot  of  Moose  Head  Lake,  is  called 
Greenville,  and  is  yet  almost  an  unbroken  wilderness,  ex- 
cepting the  tract  of  land  cultivated  by  Messrs.  Gore.  The 
beautiful  Moose  Head  Lake  will  ere  long  become  a  favorite 
place  of  resort  for  the  citizens  of  Bangor,  and  for  travellers 
who  have  time  to  spare  for  their  amusement  or  improvement 
ia  health.  With  the  clearing  away  of  the  forests,  the  black 
flies  and  mosquitoet  that  now  annoy  us,  will  disappear,  and 
there  will  ba  nethtng  to  alloy  the  pleasures  of  this  beautiful 
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By  obMrvationi  with  Kater'i  circle,  I  find  the  lititude  of 
Gore'i  Hotel  to  be  N.  45"  S3^  49* — variation  of  the  com- 
pass 1 19  W.  The  military  gentlemen  whom  we  intended  to 
meet,  not  yet  arriTing,  on  the  3d  July  we  took  a  boat  and 
made  excunions  to  a  ledge  called  Burnt  Jacket,  on  the  eait- 
em  ahores  of  the  lake.  Passing  an  archipelago  of  small  but 
pictaiesqne  islands,  we  soon  came  in  view  of  the  majestic 
Squaw  mountain,  which  rises  boldly  more  than  one  thousand 
feet  from  the  lake  level,  and  is  surrounded  by  many  smaller 
monnUuoa. 


Viow  of  Squaw  Mountain  from  Lily  Bay. 

Landed  upon  Ledge  Island,  which  is  composed  of  granite 
rocks,  and  is  covered  with  spruce  trees  and  small  underbrush, 
Afier  taking  some  bearings  and  sketches  from  this  island, 
we  rowed  up  to  Burnt  Jacket,  which  is  a  precipitous  mass  of 
gneiss  with  granite  vein*,  rising  one  hundred  feet  perpendic- 
ularly, containing  black  tourmalines  and  andalusite  crystals. 
Prom  this  ledgo  numerous  sketches  and  bearings  were 
obtained. 

The  shores  of  the  lake,  far  as  we  could  see,  were  covered 
with  a  dense  forest  of  spruce  pine,  maple  and  birch  trees, 
the  black  growth,  as  it  is  called,  being  most  abundant.    The 
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scenery  is  picturesque,  but  an  amateur  of  fine  viewi  would 
find  it  yet  too  wild,  and  not  relieved  by  the  babitatioiis  of 
man ;  an  evil  which  time  will  remedy. 

Returning  to  Gore's,  I  took  a  careful  set  of  obflervation 
to  determine  the  altitude  of  the  Lake  above  the  sea  letelt 
and  upon  the  mean  of  many  exact  measurement,  made  nndcr 
the  most  favorable  circumstances,  I  find  it  to  be  exactly  M0 
feet  above  the  high  water  mark  of  Portland  harbor. 

4lh  July,  General  Wool,  Maj.  Graham  and  Lieut.  JohoMa 
arrived,  and  having  engaged  the  use  of  the  steamboat  fa 
their  excursion,  politely  invited  us  to  accompany  themaromid 
the  Lake,  for  the  purpose  of  making  a  general  reconnoisanee. 
This  invitation  was  gladly  accepted,  since  it  gave  Oi 
an  opportunity  of  eflecting  our  objects  in  much  leas  time 
than  it  would  otherwise  have  required,  and  also  afibrded  as 
an  opportunity  of  obtaining  much  valuable  information  fioB 
those  distinguished  gentlemen.  The  additional  Assistait 
and  Master  Chandler,  were  sent  to  meet  us  with  the  waggons 
at  Moose  River,  while  Dr.  Stephenson  and  myself,  with  two 
boatmen,  joined  the  party  in  the  steamboat.  Cruising  around 
the  shores  of  Moose  Head  Lake,  we  took  cursory  views  of 
the  country,  and  made  sketches  of  the  scenery.  On  the 
shores  of  Northwest  Bay,  we  examined  ledges  of  green  cal- 
ciferous  slate,  which  runs  E.  and  W.  and  dips  N.  60^. 

From  this  point,  Spencer  Mountain  bears  S.  35^  |!. 
Squaw  Mountain  S.  23"^  E.     Mt.  Kineo,  Jr.  S.  18®  E. 

July  5th,  at  noon.  Barometer  29.090,  T.  15^  F.  In  the  after- 
noon, we  took  a  boat  and  ran  up  a  small  sluggish  stream,  for 
the  distance  of  quarter  of  a  mile,  when  we  came  to  the  new 
road  which  it  was  contemplated  to  fortify.  This  road  has 
been  cut  through  a  dense  forest  of  pine,  spruce  and  birch 
trees,  which  have  been  cut  close  to  the  soil,  so  that  it  is  a 
good  winter  road.  The  soil  is  a  light  yellow  loam,  containing 
fragments  of  green  slate,  but  no  rocks  in  place  were  observed. 
We  walked  up  this  road  three  quarters  of  a  mile,  and  then 
returned  to  the  steamboat,  the  General  having  made  up  his 
mind  that  he  should  not  recommend  a  fortification  there  at 
present.     We  then  ran  down  to  Moose  River,  and  as  the 
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weather  was  rainy,  bad  no  opportunity  of  making  any  more 
observations  until  we  left  the  Lake. 

6th.  Leaving  the  steamer,  we  took  our  battaux,  and  set 
out  for  a  cruise  up  Moose  River,  to  the  Canada  Road.  For 
the  first  two  or  three  miles  of  this  stream,  the  water  is  shig- 
gish  and  deep ;  we  then  came  to  rapids,  produced  by  the 
rushing  of  the  waters  over  siliceous  slate  ledges  containing 
veins  of  quartz.  After  passing  four  or  five  similar  rapids,  we 
came  to  Brassau  Pond,  the  shores  of  which  are  composed  of 
grauwacke  slate,  containing  obscure  remains  of  shells.  The 
strata  dip  S.  E.  50^  or  60^.  Numerous  boulders  of  green- 
stone trap  also  occur.  The  Eastern  shore  is  composed  of 
granite  rocks,  and  is  covered  with  a  dense  growth  of  small 
poplar  trees  and  white  birch,  which  indicate  a  poor  soil. 
Farther  up  the  Lake,  we  came  to  dense  forests  of  cedar, 
spruce,  birch,  maple  and  pine  trees^  and  the  rocks  are  grau* 
wacke  slate. 

July  Gth.     Barometer  29.024,  T.  80*^. 

After  dining  on  the  shores  of  the  Lake,  we  continued  our 
voyage  along  its  eastern  side,  against  a  brisk  northwest  wind, 
that  nearly  filled  our  boat  with  water,  and  required  no  small 
labor  to  bail  it  out.  The  forests  here  begin  to  become  more 
luxuriant,  and  Norway  and  Sapling  pines,  of  good  size  for 
timber,  abound.  The  rocks  continue  of  the  same  character, 
l)eing  grauwacke  strata,  which  run  for  some  distance  nearly 
in  the  direction  of  our  course. 

Moose  River  opens  into  the  southwest  side  of  this  Lake, 
and  we  soon  entered  its  waters  and  ran  up  to  rapids,  where 
we  left  the  boats  to  be  carried  by,  and  walked  along  a 
logging  road  in  the  forest  beside  the  stream,  for  the  distance 
of  three  miles — when  we  encamped  just  below  the  Great 
Rapids.  Already,  our  faces  were  so  bitten  by  the  immense 
swarms  of  black  flies,  mosquitoes  and  midges,  which  were 
unusually  abundant  and  venomous,  that  it  was  more  difficult 
to  open  than  to  close  our  eyes,  and  we  slept  easily  by  our 
camp  fires,  t?:e  smoke  of  which  defended  us  from  further 
annovance  from  these  troublesome  insects. 
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July  7th.  This  morning  walked  two  miles  above  the  FaUi 
while  the  boats  were  hauled  over — then  took  the  pafMge  on 
Long  Pond,  which  is  but  an  expansion  of  Mooee  RiTer*  and 
is  eight  miles  long. 
7th,  at  noon,  on  Long  Pond,  Barometer  20.950,  T.  75^. 
The  shores  of  this  Lake  are  of  flinty  slate,  greenstOM 
trap  and  quartz  rock,  the  strata  continuing  to  the  bead  of 
Long  Pond — which  Lake  is  eight  miles  in  extent  in  an  ^mI 
and  west  direction.  Ledges  of  argillaceous  slate,  whipl 
dip  N.  W.  GO^,  present  themselves.  On  the  West  side  ll 
the  Pond,  there  is  a  fine  timber  lot,  belonging  to  Mr.  Cobuiai 
of  Skowhegan.  Two  cleared  spots  were  covered  witb  m 
abundant  crop  of  oats  and  grass.  On  the  south  side  of  tbs 
Pond,  cedar  and  pines  abound. 

Mr.  Coburn  informs  me  that  his  lot  lies  between  Loi|g 

Pond  and  the  Canada  Road ;  that  it  cost  him  two  dollars  per 

acre,  and  since  he  came  in  possession  of  it,  he  has  cleared 

the  wood  from  twenty-five  acres,  at  the  cost  of  twelve  dollan 

per  acre,  or  300  dollars.    On  the  first  year  after  clearing,  he 

raised  on  the  land  hay  and  grain,  which  he  soldfor  600  dollars, 

and  for  two  years  following  he  sold  the  produce  for  250 

dollars  per  annum.     Exclusive  of  the  cost  of  cutting,  his  hay 

sold  for  25  dollars  per  ton.    The  land,  at  the  time  we  were 

there,  was  covered  with  oats  and  grass,  which  were  in  thrinog 

condition.    From  this  statement,  it  would  appear  that  good 

investments  may  be  made  by  clearing  farms  on  this  river. 

A  road  ought  also  to  be  made  from  near  Moose  River 

Bridge  to  Moose  Head  Lake,  since  it  would  become  the 

most  direct  route  from  Bangor  to  Quebec,  and  would  run 

through  a  country  that  will  soon  be  settled,  since  the  soil  is 

luxuriant.    Moose  River  may  hereafter  be  made  navigable, 

by  canals  around  the  Falls,  and  it  can  easily  be  done  at  little 

cost,  when  the  settlements  require  it. 

After  examining  the  country,  as  well  as  we  could  in  our 
rapid  mode  of  travelling,  we  continued  our  voyage  to 
Moose  River  bridge,  where  there  are  settlements.  Thus 
far  our  voyage  on  the  river  has  been  30  miles,  and  still  I  was 
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informed  by  the  boatmen,  that  we  could  run  40  miles  further 
op  this  stream,  in  a  westerly  direction  from  the  bridge.  So 
remarkable  a  stream  as  this,  ought  to  attract  more  attentioui 
far  by  very  little  expense,  it  may  be  made  narigable  to  tow- 
boats,  the  river's  banks  furnishing  a  very  good  tow-path,  and 
there  being  but  few  rapids— while  for  the  greater  part  of 
the  way  the  water  is  quite  sluggish  and  deep. 

Leaving  the  boats  at  the  bridge,  we  went  to  the  house  of 
Jacob  Lowell,  where  we  remained  for  seyeral  days  engaged 
ia  the  requisite  operations  of  the  survey.  Lowell  keeps 
the  Custom  House,  which  is  fourteen  miles  south  of  the 
Canada  lines,  and  one  and  a  quarter  miles  north  from  the 
bridge  on  Moose  River.  The  latitude  of  this  spot,  according 
to  Maj.  Graham's  observations,  is  45^  39"*  4' ;  and  longitude 
70*  14"  46"  West  from  Greenwich.  Barometer  28.918,  T. 
73,  t.  73^  F- 

July  9th.  Leaving  the  Custom  House,  near  Moose  River 
bridge,  we  travelled  up  the  road  to  the  height  of  land  divid- 
ing Maine  and  Canada.  For  the  first  three  miles  the  slate 
ledges  present  themselves,  inclining  to  the  northwest.  The 
fbiests  are  composed  of  a  mixed  growth  of  yellow  birch, 
spmee,  pine  and  beech  trees ;  then  we  come  to  an  abundant 
hard  wood  growth  of  sugar  maples,  yellow  birch  and  beech — 
indicating  a  good  soil,  which  being  examined,  was  found 
to  consist  of  a  yellow  loam,  resting  on  a  substratum  of  clay* 
The  rocks  are  calciferous  slate,  which  is  stratified  and  runs 
N.  76**  E.,  S.  76^  W.  and  dips  N.60«>  W.  Approaching  the 
house  of  Mr.  Hilton,  the  soil  becomes  of  a  darker  brown 
color,  and  is  still  clothed  with  maple  trees.  At  this  place, 
the  slate  strata  are  reversed  in  their  inclination,  and  dip 
S.  10^  E.  70^.  Diluvial  marks  abound  and  run  N.  46^  W., 
S.  46^  E.,  Bald  Mountain  having  reflected  the  course  of  the 
current  from  the  north  to  the  eastward. 

Hilton's  house  is  situated  close  to  the  West  branch  of  the 
Penobscot  river,  which  is  here  a  small  brook,  the  stream 
taking  its  rise  four  and  a  half  miles  from  this  place,  between 
the  <'  Height  of  Land  "  and  Sandy  Stream  Mountain.    Meas- 
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ured  barometricaliy,  the  West  branch  of  the  FeaobMOli  al 

Hilton's,  18  1660  feet  above  the  sea  level. 

From  Hilton's  we  ascended  to  the  high-land  which  dividMs 
the  Canadas  from  Maine.  On  the  hill  there  is  a  oen 
formerly  kept  as  a  tavern  by  a  French  Creole,  by  the 
of  De  Longe.  A  large  sign  is  here  erected  upon  a  po0t,j«i^ 
the  dividing  line,  the  British  armorial  bearings  being  panHtl^ 
on  the  north  side  of  it,  and  those  of  the  United  States 
south.  From  this  eminence,  there  is  a  most  extensive 
of  the  country  to  the  north  and  south,  the  eye  reaching 
a  long  vista  towards  the  St.  Lawrence,  the  slope  being 
rapid  on  that  side  of  the  line.  A  conical  peak  is  seen 
great  distance,  bearing  N.  56^  W.  and  152  below  the  heriaawt 
tal  level.  On  the  S.  59^  E.,  in  Maine,  Bald  Mountain  risasi 
far  above  the  point  where  the  road  crosses  the  high  InnAli? 
On  the  West,  there  is  a  high  mountain  rising  at  an  angle  ol^ 
^o  39m  frQ^  this  gpQi^  'j'he  direction  of  these  monnlsja^ 
ridges  is  from  N.  W.  to  S.  E.  and  their  sides  are  cooipossA^ 
of  argillaceous  slate,  while  granite  rocks  probably  form  theiSi* 
central  mass.  r-^f. 

July  9th.    The  barometer  placed  at  the  side  of  the  monsh^ 
ment  above  described,  and  protected  from  the  sun's  rajsj^f 
stood  at  21  P.  M.  27.860,  T.  74^,  F.  t.  22®  cent    The  instn^.- 
ment  was  allowed  to  remain  one  hour,  and  was  again  notedU*^ 
It  stood  at  27.880,  T.  54''  F.,  t.  24"^  cent.    The  weather  was^f 
fair  and  serene,  and  the  barometer  remained  constant.    Cakf" 
culated  from  the  mean  height  of  the  mercurial  column,  witk^ 
all  the  due  corrections  for  temperature,  curvature  of  tiie<^ 
earth  in  the  latitude  given,  &c.,  and  comparing  with  all  the^ 
line  of  stations  where  observations  were  made  for  tlie  snrvey» 
we  ascertain  that  the  Canada  road,  where  it  crosses  the' 
frontier,  is  precisely  2000  feet  above  the  high  water  mark  in 
Portland  harbor.     The  latitude  and  longitude  of  this  spot " 
were  measured  by  Maj.  Graham  and  Lieut.  Johnson,  and 
found  to  be— lat.  N.  45<^  48™  31';  long.  70^  22«  64*  West 
from  Greenwich  meridian     This  point  in  our  boundary  hav^  ' 
ing  been  accurately  determined,  it  will  be  more  easy  lo 
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ATtftin  the  remaining  chain  of  unmeasured  dividing  high- 
idi. 

Returning  on  our  section,  1  measured  the  fall  of  land  for 
ifj  ten  miles,  from  the  frontier  upon  the  Canada  line  to 
)  level  of  the  sea,  in  the  direction  following  a  line  parallel 
the  course  of  the  Kennebec  river,  for  the  purpose  of 
king  a  profile  view  of  the  structure  of  the  country  and  its 
terior  contour.  The  latitudes  on  many  of  its  points  were 
curately  taken,  and  as  near  an  approximation  to  the  true 
igitnde  as  can  be  obtained  with  a  chronometer  watch  by 
a  meridinal  passage  of  stars.  This  section  will  be  pre- 
ited,  but  ought  to  be  printed  on  stone  or  copper  plate, 
th  the  remaining  sections,  views,  and  the  geological  map, 
lich  will  be  reported  at  the  close  of  the  survey. 
The  soil  at  the  Moose  River  settlement  is  generally  good, 
A  produces  ample  crops  of  wheat  and  other  grain,  the 
srage  yield  of  wheat  being  fifteen  bushels  to  the  acre,  on 
^manured  uplands. 

On  the  west  side  of  the  Canada  Road,  about  half  a  mile 
rth  from  the  Custom  House,  on  No.  5,  2d  Range,  Messrs. 
P.  Dennis,  Hyde,  Mitchell  &  Co.  have  effected  the  clearing 
r  a  valuable  farm,  which  has  been  successfully  cultivated 
ider  Che  direction  of  Mr.  Dennis.  Mr.  Hyde  informs  me 
It  <'on  fifty  acres  of  this  soil,  they  raised  1065  bushels  of 
od  wheat  during  the  past  season,  and  that  the  average 
>p  is  twenty-one  bushels  to  the  acre.  On  another  spot 
sy  raised  rye,  which  gave  on  forty  acres,  450  bushels  of 
at  grain.  Sixty  acres  planted  with  oats,  yielded  a  crop  of 
0  bushels.  One  hundred  and  fifty  acres  are  now  laid  dov  n 
herd's  grass,  clover  and  red  top ;  fifteen  acres  are  planted 
th  winter  rye. 

On  this  farm,  a  very  large  and  commodious  barn  has  been 
ected,  100  feet  long  and  50  feet  wide,  and  is  handsomely 
lished  and  glnzed.  An  excellent  Flour  Mill,  having 
eansers  and  bolts,  with  room  also  for  saw-mill,  has  been 
ected  upon  the  Sandy  streom,  throe  quarters  of  a  mile 
>rthwest  from  the  Custom  House,  and  is  capable  of  grinding 
>0  bushels  of  wheat  in  twenty-four  hours.'* 
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From  the  above  statemenU,  it  is  evident  tlMt  the  aoil  it 
this  region  is  rich  and  well  adapted  to  cultiTation,  and  thtf 
profitable  investments  may  be  madefbycleeringMsdedliia- 
ting  farms  on  the  Canada  Road.  The  nature  of  the  ioil;  if 
indicated  by  the  forest  trees,  is  evidently  strong  end  gsit 
in  many  other  parts  of  this  section,  and  vrhen  the  UiM 
States  erect  fortifications  and  quarter  troops  on  this  iHK 
tier,  there  will  be  a  ready  demand  for  the  agricultural  JW* 
duce  that  may  be  raised  on  the  neighboring  farms.        '^"■ 

10th  July.  Leaving  Moose  River,  we  travelled  on  toMlM 
the  Forks  of  the  Kennebec  river.  At  Capt.  Jackman^lriF 
miles  from  Moose  River  Bridge,  6)  P.  M.,  barometer  SSlMk' 
T.  70^,  fair.  Four  miles  south  from  this  place,  at  BCr.  BmtS 
house,  8|  P.  M.,  barometer  28.350,  T.  68^,  fair. 

11th,  at  Boise's  house,  5\  A.  M.,  barometer  S8.S90^T 
6S^  F. ;  at  7  A.  M.,  28.230,  T.  71«  F.,  t.  «!•  c,  fair. 

Boise's  farm  is  near  Parlin  Pond.  The  soil  is  corapesii 
of  a  white  siliceous  substratum,  with  a  thin  layer  of  je1k0 
loam,  and  is  not  very  productive.  Between  Jackman^  aM 
Boise's  farms,  on  the  side  of  the  road,  half  a  mile  nwth  si 
Parlin  Pond,  I  discovered  a  huge  bed  of  fine  grauwacke,  ilM 
with  an  immense  number  and  variety  of  fossil  shell  im|msi^ 
ions.  The  rock  is  of  a  fine  siliceous  variety,  extremely 
pact  where  the  shells  do  not  abound,  but  presenting  the 
perfect  casts  of  marine  shells  that  I  have  ever  seen.  Tks 
width  of  the  bed  could  not  be  exactly  determined,  aaitiB' 
in  part  concealed  by  the  soil ;  but  I  measured  it  for  fifty  MMb 
which  is  but  a  small  part  of  its  width.  Among  the  fossiiri 
obtained  the  following  genera  terebratulse,  spirifers  lutnMs' 
and  turritelloe,  beside  which  there  are  several  other  indistinct' 
or  broken  fossils,  which  it  is  more  difficult  to  determine. 
From  the  direction  of  this  rock,  it  evidently  crosses  Moose 
River  and  the  head  of  Moose  Head  Lake,  and  extends  to  the 
banks  of  the  Aroostook,  where  we  discovered  it  last  year,  and 
from  it  came  all  those  numerous  boulders  and  erratic  blocks 
containing  fossil  shells,  which  we  find  scattered  so  profusely 
over  the  country,  from  the  line  above  mentioned,  to  the  outer 
islands  of  the  Penobscot  bay,  and  at  the  mouth  of  the  Ken- 


QEQLOaiCAL  REPORT.  47 

ebec  river.  The  distance  to  which  maasesy  six  or  eight 
Dchot  in  diameter,  have  been  transported,  is  no  less  than 
its  miles  in  a  right  line,  while  there  are  immense  numbers 
»f  larger  sixe  found  scattered  over  the  intervening  space, 
nd  they  become  larger  as  we  approach  this  their  parent 
lad. 

Mo  fossiliferous  rock  of  the  kind,  occurs  in  the  area 
letween  this  locality  and  the  spots  where  are  found  the 
liloTial  boulders  noticed;  the  marks  on  the  surface  of 
he  ledges,  have  long  ago  indicated  to  me  that  the  parent 
bad  of  these  fossils  was  to  be  sought  inland,  farther  to  the 
lOfth  than  where  they  are  found  loose  in  the  soil.  We 
Mmsider  this  discovery  of  the  most  conclusive  kind,  and  one 
>f  great  importance  in  the  theory  of  diluvial  transportation, 
Mith  of  minerals  and  soils. 

Bj  knowing  the  direction  from  whence  the  scattered  frag* 
nents  came,  we  can  trace  rocks  and  minerals  to  their  native 
ledSf  and  we  can  predict  and  account  for  the  distribution 
ind  qualities  of  soils,  which  would  be  wholly  obscure  without 
lie  above  considerations.  Thus,  since  all  the  diluvial  soils 
bare  been  moved  southwardly,  it  is  evident  that  the  soil  from 
one  rock  overlaps  that  of  another,  and  so  far  as  I  have 
observed,  the  soils  resting  on  a  rock  are  rarely  derived  from 
its  decomposition,  but  from  those  to  the  north.  This  rule 
indicates  their  treatment,  for  their  mineral  ingredients  denote 
the  amendments  required.  Thus  persons  who  believed  the 
kmIs  of  Thomaston  to  be  the  result  of  the  decomposition  of 
the  rocks  immediately  below,  would  be  apt  to  think  that  they 
nrast  contain  much  lime,  but  they  do  not,  and  originated  from 
granitic  and  mica  slate  diluvium — and  experience,  since 
we  have  urged  the  trial,  demonstrates  that  the  soil  of  that 
town  needs  liming  to  a  great  extent.  Hundreds  of  other 
instances  of  the  kind,  I  have  recorded,  but  let  this  suffice  for 
the  present. 

Parlin  Pond  is  three  miles  long,  and  is  supplied  by  Boise's 
Stream,  which  descends  from  Bald  Mountain.  There  is  a 
stream  arising  from  this  Pond  twelve  miles  in  length,  and 
communicates  with  Long  Pond.    There  are  nimierous  falls 


48  GEOLOGICAL  REPORT. 

upon  it,  which  Mr.  Boise  informs  me  amount  in  all  to  seventy 
feet  fall.    Logs  are  run  down  this  stream  to  Long  Pond. 

Attean  Pond  is  eight  miles  west  from  Boise's,  and  ia  said 
to  be  from  six  to  eight  miles  in  length  and  three  milea  wide^ 
It  empties  into  Holob  Pond,  and  into  Moose  River  above 
the  bridge. 

Between  Attean  and  Parlin  Ponds,  there  are  an  abundance 
of  large  Norway  pines,  spruce  and  larch  trees. 

Mr.  Boise  makes  his  own  sugar  from  the  maple  sap,  sad 
says  that  he  obtains  eight  pounds  of  good  sugar  from  a  baiMl 
of  sap  on  the  first  tapping,  while  the  next  year,  a  barrel  of 
sap  gives  nine  pounds  of  sugar,  from  the  same  trees.  The 
quality  of  the  juice  increases,  while  its  quantity  diminishes 
by  tapping. 

From  Boise^s  to  the  Forks,  the  rocks  are  found  to  consist 
of  argillaceous  and  calciferous  slate,  with  numerous  beds  of 
fine  grained  grauwacke. 

At  the  house  of  J.  B.  Smith,  three  miles  above  the  Forks 
of  Kennebec,  l\  P.  M.,  llth  July,  barometer  28.790,  T.8**. 
The  road  gradually  descends  over  a  series  of  rounded  hills, 
covered  with  mixed  hard  and  sofl  wood  forest  trees.  A 
small  deposit  of  bog  iron  ore  occurs  on  the  right  hand  side 
of  the  road. 

nth,  2J  P.  M.,  Forks  of  Kennebec,  Burnham^s  tavern, 
barometer  li.  29.264,  T.  82^,  t.  27^  cent. 

When  we  had  completed  our  measurements,  I  was  called 
to  examine  a  ledge  of  rocks  one  hundred  rods  east  of  Burn- 
ham's  hotel,  belonging  to  Charles  B.  Foster,  Esq.  This  ledge 
has  for  a  long  time  furnished  the  people  with  whet-stones 
and  owing  to  the  fineness  of  the  grit,  it  answers  very  well  for 
that  purpose.  On  examining  the  rock,  however,  we  found 
that  it  effervesced  freely  with  acids,  indicating  a  large  pro- 
portion of  carbonate  of  lime.  The  hill  is  about  one  hun- 
dred feet  high — presents  an  abrupt  precipice,  composed  of 
alternating  strata  of  bufi*  colored  limestone  and  green  cal- 
ciferous slate.  The  limestone  alternates  with  the  latter  rock 
in  strata  from  half  an  inch  to  a  foot  in  thickness,  and  forma 
nearly  one  tenth  of  the  mass  of  the  hill.    The  strata  fall 
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aiander  when  broken  out,  so  that  there  is  no  difficulty 
in  separating  them.  Mr.  Foster  has  obtained  slabs  nine  feet 
square  and  one  foot  thick,  with  great  ease. 

It  was  at  first  supposed,  from  the  effervescence  of  the  rock 
with  acids,  that  it  could  be  burned  for  lime ;  but  on  making 
a  chemical  analysis  of  it,  I  found  that  although  it  contains 
lime  enough  for  that  purpose,  it  also  contains  ingredients 
that  will  run  into  glass  at  a  white  heat,  and  hence  foresaw 
that  it  could  not  be  readily  made  into  lime.  The  most  cal- 
careous portions,  if  carefully  burned,  will  slake  into  a  brown 
lime ;  but  I  should  not  recommend  it  to  be  used  for  that 
parpose,  since  it  is  so  much  more  valuable  for  another  article, 
which  I  have  discovered  could  be  eiEisiiy  made  of  it. 

Inamediately  after  my  return  to  Boston,  I  made  the  follow- 
ing analysis  of  this  stone. 


Analysis,  of  1 00  grains  : 

Silica, 

- 

- 

27.0 

Alumina, 

- 

- 

8.4 

Magnesia,     - 

-> 

- 

9.0 

Carb.  iron,    - 

- 

- 

2.8 

Ox.  iron  and  manganese. 

- 

2.4 

Carbonate  lime, 

- 

- 

50.0 

99.6 

When  burned  at  a  red  heat,  it  does  not  slag,  but  beyond 
this  temperature,  runs  into  a  dark  green  glass.  Burned  at 
red  heat,  it  does  not  slake  with  water,  but  when  ground  to 
powder,  makes  with  sand  a  cement  that  hardens  under  water. 
By  mixing  fifteen  per  cent,  of  clay  and  ten  of  manganese,  the 
cement  becomes  fully  equal  to  the  hydraulic  cement  imported 
from  England,  which  sells  at  from  six  to  eight  dollars  per 
cask,  in  Boston.  This  substance  is  now  in  such  universal 
demand  for  making  water  proof  canal  locks,  dams,  culverts, 
cisterns,  cellars  and  aqueducts,  that  it  cannot  fail  to  become  a 
most  important  discovery  to  the  people  of  Maine,  to  find  so 
good  a  cement  in  the  State. 

Having  in  my  last  annual  Report,  predicted  the  occurrence 
of  roofing  slate  near  the  north  line  of  Moscow,  such  having 
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been  the  direction  of  the  Barnard  and  Piscatcquii  date  aito 
cause  it  to  strike  the  Kennebec  river  near  that  pmnt,  I 
inquired  during  the  present  survey  wbelber  any  aoch  ilateB 
had  been  found,  and  was  informed  that  they  occaied  on  tke 
western  side  of  the  riveri  near  that  point  I  waa  also  ihom 
several  good  writing  slates  that  had  been  obtained  there. 
Subsequently  I  sent  two  assistants  to  explore  that  locality 
more  minutely  than  we  could  have  done  without  abandonim 
our  section,  and  they  report  that  they  find  an  abundance  (if 
good  roofing  slate  upon  the  estate  of  Moses  D.  Townsend,  Eq^^ 
near  the  north  part  of  No.  1,  2d  Range,  and  that  the  aliali 
run  N.  SO""  E.,  S.  30""  W.  and  dip  N.  W.  SO''.  Since  quaniss 
have  not  been  opened,  it  was  diflScuIt  to  ascertain  how  higt 
sheets  could  be  obtained ;  but  they  are  of  opinion,  that  the 
slates  could  be  easily  split  out  from  three  to  six  feet  aqoanu 
The  land  being  high,  the  drainage  is  easily  effected  to  the 
requisite  depth  for  working  quarries. 

On  the  estate  bf  Mr.  Joseph  Young,  good  roofing  slate  u  also 
found,  and  one  ivbs  obtained  having  upon  it  the  impreoiQii 
of  a  fern.  The  s\)rface  of  the  slate  at  the  last  mentioned 
locality,  is  stated  to  be  a  little  stained  by  oxide  of  iroOi  but 
it  may  be  only  superficial,  'jfhe  hill  of  slate  is  eight  hun- 
dred feet  high,  so  that  drainage  is  easily  effected.  The 
course  of  the  strata  is  N.  30^  £.  and  S.  30^  W.,  and  dip  N. 
W.  80^.  From  the  above  data,  it  will  appear  that  the  dis- 
ruption of  the  Kennebec  slate  is  in  a  different  line  from  that 
on  the  Piscataquis,  which  runs  nearly  E.  and  W.,  but  it 
probably  belongs  to  the  same  formation. 

Slates  also  occur  in  Bingham,  four  miles  east  of  the 
village,  and  the  assistant  reports  that  they  are  intersected  by 
quartz  veins,  so  that  the  strata  break  out  in  pyramidal  blockSi 
one  foot  wide  at  the  top  and  six  feet  at  the  bottom.  There 
is  one  place  where  slates  may  be  sfplit  off  ten  feet  squarai 
and  six  or  eight  inches  thick,  and  grave  stones  may  be  made 
of  it,  but  it  is  said  not  to  answer  for  roofing.  The  course 
of  the  strata  is  N.  E.,  S.  W.,  dip  80<>  N.  W.,  and  the  hill 
fifty  or  sixty  feet  high.  This  locality  is  on  the  estate  of 
Mr.  Seldon  of  Norridgewock. 
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Visited  the  Saw  Mills,  half  a  mile  above  Bingham,  where 
(here  exists  a  bed  of  blue  limestone,  containing  small  veins 
of  galena,  orsulphuret  of  lead,  and  blende,  or  sulphuret  of 
zinc.  The  rock  also  contains  an  abundance  of  massive 
pyrites,  or  sulphuret  of  iron.  The  limestone  strata  run  N. 
50^  E.,  S.  60^  W.,  dip  N.  W.  60*^,  and  are  cut  by  numerous 
Teins  of  quartz.  Returning  to  Bingham,  I  took  a  meridian 
altitude  of  the  sun,  and  calculated  the  latitude  of  Bingham 
to  be  N.  45«^  01"  10-. 

Mr.  L.  G.  Fletcher,  of  Bingham,  and  several  other  gentle- 
men, contributed  their  aid  in  the  promotionof  our  work,  and 
to  Mr.  Fletcher  I  am  indebted  for  some  valuable  statistics 
on  the  subject  of  maple  sugar,  which  will  be  presented  in 
this  Report. 

Concord,  on  the  west  side  of  the  Kennebec  river,  opposite 
Bingham,  was  partially  examined  at  this  time,  and  subse- 
quently we  revisited  it,  while  engaged  on  that  side  of  the 
river.  The  Old  Bluff  on  the  borders  of  the  Kennebec,  in 
this  town,  is  a  precipitous  hill  of  pyritiferous  mica  slate, 
BO  highly  charged  with  pyrites  as  to  form  by  natural 
decomposition,  considerable  quantities  of  copperas  and 
ojide  of  iron.  This  hill,  measured  by  the  sextant,  is  three 
hundred  and  fifty  feet  high  above  the  river's  level.  It  is 
composed  of  compacted  strata,  which  run  N.  SO*'  E.,  S. 
30^  W.,  and  dip  70^  or  80*^  N.  W.  Having  examined  its 
base,  wc  ascended  to  its  summit,  from  which  there  is  a 
charming  view  of  the  Kennebec,  with  its  green  islands,  sur- 
rounding hills,  valleys  and  plains,  covered  with  a  luxuriant 
vegetation.  The  pretty  village  of  Bingham,  with  its  gaily 
painted  houses  and  small  gothic  church,  are  seen  below,  on 
the  opposite  side  of  the  river.  On  the  north.  Old  Moxa 
Mountain  rears  itself  in  the  distance,  and  a  range  of  moun- 
tains stretch  towards  the  south  as  far  as  the  eye  can  reach. 
Having  obtained  specimens  of  all  the  rocks  of  Old  Bluff,  we 
returned  to  Bingham. 

14th  July,  we  set  out  for  Solon,  examining  on  our  route 
some  enormous  blocks  of  mica  slate,  containing  staurotides 
and  macles.     Visited  Caritunk  Falls,  seven  and  a  half  milcf 
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below  Binghiun,  and  half  a  mils  from  Solon  village,  when 
the  Kennebec  dashea  over  hard  quartx  rock  and  mica  slate 
ledges,  which  run  N.  £.,  S.  W.,  and  dip  N.  W.  60°. 
Measured  barometrically  the  fall,  which  ii  sixteen  feet  perpen- 
dicular ;  but  is  said  sometimes  to  be  upwards  of  twentj  feeL 
Tlie  gorge  tiirough  which  the  waters  pass  is  fifty  feet  wide 


View  of  Cantuok  i'alU. 
Anson  is  situated  upon  the  borders  of  Seven  Mile  BrocA, 
in  latitude  44°  47'"  40"  nortii,  by  our  observations.  This 
town  19  quite  distinguished  for  its  agricultural  enterprise  and 
success  in  raising  wheat,  having  acltially  produced  more 
than  is  reported  from  any  other  town  in  the  State.  Tba 
amount  sot  down  in  the  wheat  bounty  returns  to  the  Legit> 
laturc,  is  12,713  bushels;  but  Mr.  Bryant,  the  town  treasurer, 
informs  me  that  the  actual  quantity  raised  was  much  greateft 
400  bushels  having  been  reported  to  the  treasurer  of  New- 
Porlland — 200  bushels  more  was  not  reported,  and  he 
estimates  that  at  [east  500  bushels  was  raised  on  which  no 
bounty  was  claimed.  In  order,  then,  to  estimate  the  fertilitf 
of  tlie  soil,  wc  liave  to  add  1,100  to  the  returns,  making  in 
all  13,SU  bushels.  Calculating  on  tiie  returns  to  the  Legit- 
laturc,  and  upon  the  number  of  acres  of  land  upon  which  the 
crops  were  raised,  we  shall  have  16^  bushels  as  the  average 
yield  per  acre. 
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18J7  I     Acres.     |   Seed  planted.  |  Crop  raised. 


TT-  i: 


1,387 


12,713    reported. 
1,100  not  reported. 

13,813  Total. 


1836  I     Acres.     |  Seed  planted.  |  Crop  raised. 


I  unknown.  |      unknown. 


8,196  bushels. 


The  above  table  will  serve  as  a  model  for  similar  records, 
and  the  remarks  on  the  mode  of  cultivation,  manures,  &c. 
could  be  inserted  below,  or  in  an  additional  side  column. 
Tbe  name  of  the  farmer  ought  also  to  be  inserted  against 
each  crop  which  he  reports.  It  is  highly  desirable  that  the 
State  ahould  establish  agricultural  societies,  and  employ 
some  person  to  obtain  the  statistics  of  agriculture ;  for  we 
could  then  easily  learn  the  products  of  the  various  soils 
which  are  submitted  to  my  analytical  researches,  and  the 
facts  would  then  become  of  greater  value  and  of  universal 
interest. 

On  the  estate  of  Beza  Bryant,  Esq.,  very  larn^e  crops  of 

excellent  wheat  have  been  raised,  and  the  yield  has  been 

forty  bushels  to  the  acre.     I  examined  several  of  his  fields, 

one  of  which  produced  a  very  fine  crop  of  wheat  last  year, 

and  was  then  laid  down  to  herd's  grass  and  clover,  and  which 

is  very  luxuriant  and  is  estimated  to  yield  at  least  two  tons  of 

hay  to  the  acre.     Another  field,  covered  with  a  very  fine  crop 

of  wheat,  which,  on  the  14th  July,  was  four  feet  three  inches 

iiigh,  and  in  good  condition.     It  was  planted  on  the  llth  of 

^pril,  and  sprung  up  in  three  weeks  after  planting,  even 

though  the  ground  had  been  frozen  after  the  seed  were 

planted.     Owing  to  the  forwardness  of  this  wheat,  it  escaped 

^he  attacks  of  the  weavel,  and  is  also  free  from  smut. 

Barn  yard  manure  has  been  used  for  a  dressing,  and  the 
^oil  which  is  highly  charged  with  carbonate  of  lime,  according 
Xo  my  analysis.  It  eflervesces  freely  with  acids,  shewing 
that  the  lime  is  combined  with  carbonic  acid. 

100  grains  of  soil  from  Mr.  Bryant's  wheat  fields  contain, 
afler  being  dried  at  300^ : 
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Insoluble  silica, 
Soluble  matter, 

100  grains  of  the  soil  contain  : 

Water,       .... 
Geine,  (vegetable  matter,)  - 
Ox.  iron,    -        -        -        - 
Carbonate  lime, 
Silicious  matter, 

98.9 

In  the  meadows  there  are  several  deposits  of  bog  iron  ore, 
in  quantities  insufficient  to  supply  a  furnace.  Yellow  ochre 
abounds,  and  may  be  used  for  yellow  or  red  paint..  There 
are  also  several  shallow  peat  bogs,  which  may  be  rendered 
available  to  the  farmer  for  making  compost  manure. 

The  rocks  in  Anson,  on  Seven  Mile  Brook,  are  hurd  flinty 
slate,  and  are  of  little  practical  interest.  They  produce  a 
considerable  fall  of  water  on  the  stream,  which  is  available 
for  mill  privileges,  and  is  in  part  used  for  that  purpose. 

16th  July.  Re-visiting  Norridgewock,  I  had  an  oppor- 
tunity of  obtaining  some  information  relating  to  the  soils 
and  their  produce,  which  could  not  have  been  learned  on 
my  former  visit. 

The  estate  of  Dr.  Bates,  on  the  south  side  Kennebec,  one 
mile  from  the  river,  there  is  an  extensive  plain,  which  that 
gentleman  has  cultivated  for  nine  years,  breaking  up  about 
fifteen  acres  per  annum.  The  soil  is  a  yellow  loam  on  the 
surface,  and  below  it  there  is  a  sandy  soil,  beneath  which, 
after  passing  through  coarse  gravel,  we  come  to  quicksand 
at  the  depth  of  eight  feet,  where  there  is  a  regular  stratum 
of  clay,  serving  to  retain  the  water,  so  that  wells  sunk  to 
that  depth  never  fail.  The  soil  was  this  year  planted  with 
wheat,  oats  and  peas  together,  and  potatoes.  The  wheat 
was  forward  in  its  growth,  but  had  suffered  materially  from 
the  Hessian  fly  and  weavel,  while  some  of  it  was  quite 
smutty. 

Dr.  Bates  is  of  opinion  that  the  smut  is  principally  from 
the  suckers,  and  results  from  the  destruction  of  the  main 
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stock,  by  a  worm.  Many  examples  taken  in  his  field,  seemed 
to  verify  this  opinion — and  on  splitting  open  some  yellow 
smutty  stalks,  we  found  small  oval  shaped  larvse  of  some 
insect,  probably  that  of  a  fly.  There  appear  to  be  two  gen- 
erations of  these  insects,  according  to  the  opinion  of  Dr. 
Bates.  I  took  three  specimens  of  this  soil  to  examine — first, 
from  the  uncultivated  plain — second,  from  the  oats  and  peas 
— third,  from  the  wheat  field. 

The  following  statistical  observations  have  since  been 
handed  me  by  Dr.  Bates : 

**  The  field  planted  with  peas  and  oats,  yielded  on  eight 
acres,  three  hundred  bushels— or  37}  bushels  to  the  acre. 
The  wheat  field  produced  about  seventeen  bushels  of  wheat 
to  the  acre,  and  was  much  injured  by  the  fly." 

Analysis  of  the  soils  will  be  found  in  the  agricultural 
section  of  this  Report. 

Returning  to  Augusta,  we  set  out  on  an  excursion  to 
certain  localities  which  had  not  been  examined,  on  the 
eastern  side  of  the  Kennebec.  The  rocks  which  crop  out 
on  that  side  of  the  river,  from   Augusta  to  Dresden,  are 

entirely  of  the  primitive  class — such  as  gneiss,  with  granite 

beds  and  veins,  and  mica  slate. 

Dbesdcn,  level  of  the  Eastern  river,  near  Mr.  S.  Alley's 
house,  July  31st,  barometer  h.  30.000,  T.  82^.  The  soil  on 
the  western  side  of  the  neck  of  land  is  sandy ;  while  on  its 
eastern  side  it  is  a  clay  loam,  which  near  the  stream  is  luxuri- 
ant in  crops  of  grass  and  grain.  Mr.  Alley  informed  me  that 
the  average  crop  of  wheat  raised  on  this  loam,  is  about  fifteen 
bushels  to  the  acre.  No  rocks  crop  out  near  this  place,  but 
farther  on  the  road  to  Wiscasset,  a  granite  ledge  appears, 
the  surface  of  which  is  water  worn  and  scratched  with 
diluvial  marks,  running  N.  16^  W.,  S.  15**  E.  I  have  since 
learned  that  beds  of  limestone  are  found  near  East  River, 
which  I  have  not  yet  examined. 

Alna.  On  the  estate  of  David  Lowell,  the  soil  appears  to 
be  good,  and  bears  a  grove  of  young  maple  and  beech  treeSf 
there  being  about  five  acres  of  soil  covered  with  them.    A 
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specimen  of  this  soil  was  taken  for  chemical  analyiit.  (See 
Agricultural  Geology.) 

Wise  ASSET,  near  Tumer^s  hoteli  Slit  Julji  7  P.  M.| 
barometer  29.950,  T.  71^  F.  Aug.  Ist,  9{  A.  M .,  baiWMler 
S9.930,  T.  68^  F.  Examined  the  rocks  in  the  vicinity  of  the 
town,  which  are  composed  of  gneiss  with  granite  Teina.  The 
strata  of  the  gneiss  dip  nearly  vertically.  DiluTial  maiki 
run  N.  10''  E.,  S.  lO''  W.  Wiscasset  is  a  very  beantifti 
village,  situate  upon  the  Shcepscot  river,  and  remarkable  ftr 
its  deep  and  beautiful  bay,  which  is  open  to  navigatNi 
throughout  the  year.  It  affords  an  admirable  situation  fi)f  a 
naval  depot,  and  has  been  surveyed  by  the  United  Stales 
Government  for  that  purpose.  The  lofty  rocka  which  flank 
the  bay,  offer  every  facility  for  successful  defence  firoraaa 
attack  by  sea ;  while  its  secure  harbor  could  contain  a  laige 
maritime  force.  Situated  so  favorably,  the  town  enjoys 
great  commercial  advantages,  and  a  rapidly  reviving  trade 
manifests  a  spirit  of  industry  and  enterprise  worthy  of  great 
praise.  The  first  whale  ship  from  Maine,  sailed  from 
this  port,  and  thus  far  the  business  has  proved  lucrative  to 
the  owners  of  the  ship.  A  large  jaw  of  the  spermaceti 
whale  laid  upon  the  wharf,  and  the  owners  kindly  promised 
to  send  it  as  a  specimen  to  the  State  Cabinet,  it  being  the 
first  trophy  of  the  kind  won  by  the  whaling  enterprise  of  the 
State.  Large  steam  saw-mills  are  in  operation  in  this  town, 
and  immense  numbers  of  sugar  boxes  are  sawed  by  machinerfj 
and  packed  in  shocks  for  the  West  India  market. 

Aug.  2d,  llj  A.  M.,  Alna,  head  of  tide,  barometer  80.200^ 
T.  72^,  air  t.  74«  F.  Damariscotta  Mills,  level  of  sea,  4  P.  M., 
level  of  high  water,  barometer  30.217,  T.  78**  F.  In  company 
with  Mr.  Bryant,  and  several  other  gentlemen  ofDamariacottt, 
visited  a  remarkable  deposit  of  oyster  shells,  on  the  west  tide 
of  the  river,  upon  the  estate  of  Messrs.  Samuel  and  Joseph 
Glidden,  in  the  town  of  Newcastle.  This  locality  is  two 
miles  from  the  Mills,  and  between  that  place  and  the  Bridge 
village.  The  bed  of  oyster  shells  forms  a  cliff,  which  is,  at  its 
highest  point,  twenty-five  feet  above  the  sea  level,  and  it  slopes 
down  to  about  six  feet  above  high  water  mark»  and  eilends 
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one  hundred  and  eight  rods  in  length,  and  from  eighty  to 
one  hundred  rods  in  width.  The  shells  are  disposed  in 
regular  layers,  and  are  very  perfectly  preserved,  being 
whitened  by  the  action  of  the  weather ;  but  where  they  are 
most  exposed  to  the  action  of  frost,  they  have  been  crumbled 
into  a  fine  shell  marl. 

Various  conjectures  have  been  formed  as  to  the  origin  of 
this  deposit,  and  the  general  belief  is,  that  the  shells  were 
heaped  up  there  by  the  ancient  Indian  tribes  who  formerly 
frequented  the  spot.  Their  regular  stratiform  position,  and 
the  perfection  of  the  shells,  appear  to  oppose  this  theory,  as 
also  the  rarity  of  living  oysters  in  tlie  neighboring  waters. 
They  are,  however,  of  comparatively  recent  deposition,  for 
they  evidently  rest  on  diluvial  soil.  It  is  said  also  that  arrow 
heads^  bone  stilettoes  and  human  bones,  have  been  found  in 
the  bed  of  shells,  near  the  surface ;  but  a  more  careful  exam- 
ination should  be  made  before  the  question  is  decided ;  and 
this  will  probably  be  done  ere  long,  since  the  value  of  this 
deposit  for  enriching  the  land  has  been  explained  to  the 
neighboring  farmers. 

From  our  measurements,  it  will  appear  that  there  are  no 
less  than  44,906,400  cubic  feet  of  shells  in  this  bed ;  and 
fioce  they  are  generally  of  large  size,  they  may  be  easily 
burned,  and  will  make  about  ten  million  casks  of  lime. 
Hence  it  will  appear  that  this  bank  may  be  drawn  upon  quite 
extensively  without  exhaustion,  while  the  lime  is  a  most 
valuable  article  for  the  improvement  of  soils.  It  will  be 
easy  also  to  grind  the  shells  to  fine  powder,  in  mills — an 
operation  which  will  answer  better  for  agricultural  purposes, 
since  the  amendment  will  remain  more  permanently  in  the 
soil.  Good  mill  sites  may  be  obtained,  and  if  the  shells  are 
reduced  to  fine  powder  and  packed  in  casks,  it  might  be 
advantageously  exported  to  other  places  for  sale. 

Near  Damariscotta  Mills  there  is  a  small  island,  composed 
of  gneiss  rocks,  covered  with  a  yellow  loam  mixed  with  frag- 
ments of  oyster  shells.  It  is  called  Tappan's  Island,  and  is 
interesting  as  being  an  ancient  burial  place  of  the  Monhegan 
Indians,  whose  skeletons  are  firequently  exhumed  by  exca- 
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vBting  the  soil  to  the  depth  of  from  eighteeo  inches  to  tiio 
feet.  This  tribe  of  Indians  appears  to  have  long  tiBes 
become  extinct,  and  no  burials  have  taken  place  ob  As 
Island  for  nearly  two  hundred  years — ^yet  the  bones  whU 
have  been  dug  up  are  quite  perfect.  Dr.  C.  Ellis, 
accompanied  us,  discovered  and  dug  up  in  my 
a  nearly  entire  skeleton,  which  was  found  with  fhe 
drawn  up  and  the  face  turned  eastward,  or  towards  the 
sun,  indicating  a  belief  in  the  resurrection ;  and  it  is 
that  this  position  was  the  uniform  method  of  burying  ihi 
dead,  as  shewn  by  the  examinations  which  have  been  osads 
upon  this  Island.  Some  of  the  skeletons,  I  was  informed  faf 
Mr.  Bryant,  have  sheets  of  copper  placed  over  their  hes^ 
shewing  that  they  were  probably  buried  since  the  Eoropeasi 
came  to  these  shores.  A  copper  knife  blade,  set  in  a  boas 
handle,  was  also  found. 

Returning  to  the  main  land,  we  visited  Bristol  and  BreoMB 
and  Pemmaquid  Point,  that  section  having  been  necessstily 
omitted  in  our  exploration  of  the  sea  coast,  on  a  fonnsr 
occasion.  At  the  extremity  of  Pemmaquid  Point,  which  isa 
long  rocky  promontory,  there  are  some  remarkable  geological 
phenomena.  The  rocks  are  generally  gneiss  and  mica  slals^ 
the  strata  running  N.  43^  E.,  S.  43^  W.,  while  the  dip  is 
N.  W.,  or  southeast,  according  to  the  lines  of  disruption 
and  fracture  produced  by  the  upturning  of  strata,  which 
effected  by  huge  beds  and  veins  of  granite  rocks. 

At  the  extreme  point,  below  the  light-house,  may  be 
a  remarkable  instance  of  this  violent  intrusion  of  a  granits 
vein,  tlie  strata  of  mica  slate  having  been  turned  completdj 
over  by  tlie  injected  vein.  Here  we  remark  the  con- 
tortions of  the  mica  slate,  and  the  curve  where  it  was  bent 
over  by  the  upheaving  and  overturning  vein  of  granite.  The 
vein  is  from  twelve  to  thirty  feet  wide,  and  runs  N.  30^  E., 
S.  80^  W.  On  its  eastern  side,  the  strata  of  mica  slate 
dip  S.  E.  CO*',  and  on  its  western  side  N.  W.  60^.  Hugs 
masses  of  the  protruding  granite  have  been  broken  off,  and 
have  been  removed  from  thirty  to  fifty  yards  to  the  westward. 
One  of  these  blocks  measures  eighteen  feet  square — another 
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twenty-fiye  feet  long  by  eight  feet  wide — the  former  being 
lUrty  yards  and  the  latter  fifty  yards  from  the  parent  vein. 
Walking  two  or  three  miles  to  the  northward,  along  the 
Rieky  ledges  which  form  the  eastern  side  of  this  promon- 
tory, we  observed  that  the  rocks  consist  of  regular  strata  of 
niea  slate,  which  is  divide  J  by  huge  beds  of  coarse  white 
granite,  with  lateral  veins  from  three  to  ten  feet  wide,  striking 
aciOBB  the  strata  in  a  N.  W.,  S.  E.  direction.  The  mica 
ririte  is  curled  and  broken  from  this  disruption,  shewing  that 
h  was  rendered  plastic  by  the  heat  of  the  intruded  beds  and 


He  granite  is  made  up  chiefly  of  large  crystals  of  white 
febpar,  with  a  little  grey  mica  and  quarlz,  and  is  unfit  for 
uehitectural  purposes.  The  regularly  stratified  mica  slate 
irould  answer  for  flagging  stones,  if  quarries  could  be  easily 
opened  and  wrought. 

Five  miles  northwest  from  the  light-house,  near  Pemma- 
i|aid  landing,  on  the  estate  of  Mr.  William  McCobb,  we 
ftxamined  a  deposit  of  bog  iron  ore,  which  exists  in  the  state 
called  pan  ore.  It  covers  an  area  of  about  half  an  acre  of 
land,  and  is  five  feet  thick.  The  ore  is  solid,  and  is  coated 
mth  yellow  ochre. 

It  contains,  according  to  my  analysis : 

Water  of  composition,          -  -  22 

Per  oxide  of  iron,        -        -  -  63 

Insoluble  silica,            -        -  -  15 

100 

Daring  the  roasting  of  this  ore,  a  very  faint  trace  of  arsenial 
odor  was  perceived,  but  the  quantity  is  evidently  too  small 
to  injure  the  ore  for  making  cast,  although  it  might  be 
injurious  to  the  bar  iron.  The  quantity  of  ore  is  insufiicient 
to  supply  a  blast  furnace  ;  but  it  may  be  worth  the  labor  of 
digging  for  exportation  to  iron  works  elsewhere  on  the  coast. 

Bristol.  In  this  town  there  is  a  dyke  of  well  character- 
ized basalt,  containing  olivine  and  basaltic  hornblende  in 
grains  and  crystals.  This  dyke  is  found  on  the  estate  of  Mr. 
Joshua  House,  in  the  north  part  of  the  town,  near  a  granite 
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quarry,  and  two  miles  from  Damariscotta  Rtter.  It  nina 
N.  60^  W.,  S.  60^  E.,  and  shews  itself  again  on  the  aoatheail 
side  of  Biscay  Pond.  The  basalt  is  columnar  in  its  atmctarey 
the  columns  striking  horizontally  from  the  wall  rock,  which 
is  granite — the  width  of  the  dyke  varying  from  twelve  to 
thirty  feet.  This  being  the  first  instance  where  we  have 
discovered  well  characterized  basalt  in  Maine,  a  largo 
number  of  the  columns  were  obtained  for  specimens. 

The  granite  quarry,  on  the  eastern  side  of  the  road,  hai 
been  wrought  to  small  extent,  but  the  rock  is  of  good  qualitj, 
and  splits  well  into  the  usual  forms  required. 

Waldoborough.  Visiting  Waldoborough,  we  examined 
two  important  granite  quarries,  one  of  which  is  three  quarteit 
of  a  mile  north,  and  the  other  half  a  mile  northeast  of  the 
village.  Feyler's  quarry  is  a  hill  of  granite,  which  by 
measurement,  was  found  to  be  one  hundred  and  thirty^ 
feet  perpendicular  altitude  above  the  sea  level.  The  open- 
ings which  have  been  mode,  disclose  the  rock  for  the  distance 
of  one  hundred  yards.  Blocks  may  be  obtained  eight  fiset 
in  thickness,  and  tiiirty  or  forty  feet  long.  The  granite  is  a 
vein  in  mica  slate,  and  runs  N.  80*^  W.,  S.  80**  E.,  cotting 
across  the  strata  of  mica  slate,  which  run  at  the  Booth. 
extremity  of  the  quarry  N.  W.,  S.  E.  The  slope  of  the 
granite  ledge  is  N.  W.  10**. 

The  Ludwig  quarry,  three  quarters  of  a  mile  north  from 
the  village,  on  a  hill  144  feet  above  the  level  of  high  water 
at  Waldoborough,  has  been  wrought  to  some  extent,  open- 
ings having  been  made  thirty-six  yards  square,  and  blocks  of 
granite  split  out.  The  stone  is  a  fine  grained  and  light  colored 
granite,  composed  of  small  crystaline  grains  of  white  felspar 
and  white  quartz,  with  specks  of  black  mica  interspersed. 
The  largest  blocks  which  may  be  obtained,  are  twenty  feet 
long  and  five  feet  square,  but  common  sized  ashler  stones 
are  readily  split  out  into  the  shape  desired.  It  is  a  very 
handsome  building  stone,  appearing  at  a  distance  like  white 
marble.  A  beautiful  cut  obelisk,  shewing  its  qualitj  and 
appearance,  may  be  seen  in  the  burial  ground  of  the 
village. 
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Wabbch.  This  town  is  remarkable  for  iti  niimeroa§  and 
eHensiTe  quarries  of  white  crystaline  limestone,  which  are 
wrooght  for  iime  and  for  marble ;  the  sound  blocks  of  fino 
grain  being  selected  for  the  latter  purpose. 

The  principal  quarries  which  have  been  opened,  belong 
to  the  different  members  of  the  Starrett  family,  who  have 
for  a  long  time  been  engaged  in  quarrying  and  burning  of 
limestone.  The  first  quarry  which  I  visited,  belonged  to 
Aleiander  Starrett,  and  is  situated  on  the  western  side  of  the 
SL  George  river.  There  are  two  distinct  beds  on  this  estate, 
inelnded  between  strata  of  gneiss  and  mica  slate,  the  largest 
k  80  feet  wide  and  runs  N.  75^  E.  S.  IS""  W.  and  dips  to  the 
East  70^.  The  rock  is  of  that  variety  called  magnesian 
Kmestone,  is  largely  crystaline,  and  contains  disseminated  in 
it  nomerous  crystals  of  galena  or  lead  ore,  and  blend  of  sul- 
pharet  of  zinc. 

There  are  numerous  deep  natural  caverns,  opened  by  exca- 
vating the  rock,  which  appear  as  if  produced  by  the  action  of 
water  on  the  limestone. 

Owing  to  the  quantity  of  soil  resting  on  this  quarry,  it  is 
said  to  be  more  economical  to  bring  the  stone  from  the  east- 
em  side  of  the  river,  where  it  is  more  readily  obtained  close 
(o  it»  shore.  At  the  quarry  of  David  Starrett,  this  transpor- 
tation is  effected  upon  the  ice  during  winter. 

On  the  eastern  side  of  the  St.  George,  we  examined  the 
quarry  of  Mr.  A.  Starrett,  where  a  bed  of  coarse  white  crys- 
taline limestone  is  contained  between  strata  of  mica  slate, 
the  direction  of  the  walls  being  N.  N.  E.,  S.  S.  W.,  and  dip 
61®  E-  S.  E.  This  bed  is  ninety-nine  feet  wide,  and  is 
uncovered  to  the  length  of  150  feet. 

John  Starrctt's  quarry  is  a  similar  bed,  but  is  122  feet  wide, 
and  300  feet  long,  where  it  has  been  opened.  The  including 
strata  run  N.  43j^  E.,  S.  434°  W.,  and  dip  S.  E.  63^. 

Benjamin  Starrett's  quarry  presents  a  similar  limestone 
bed,  30  feet  wide,  and  running  in  N.  E.  S.  W.  direction,  with 
its  dip  to  the  S.  E.  43^.  Another  bed  occurs  to  the  S.  E* 
which  has  not  been  wrought. 
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Half  a  mile  N.  W.  from  A.  StarretCa,  we  came  to 
Starrett's  quarry,  which  is  important  on  account  of  its  aitoa* 
tion  and  the  facility  of  working,  since  it  is  on  the  benkaof 
the  St.  George,  and  forms  an  abrupt  cliffi  where  it  iaeaaj  to 
blast  out  the  stone,  while  the  drainage  ia  complete.  The 
cliff  is  26  feet  high,  and  is  composed  of  white  UmeatooOi 
spotted  and  veined  with  blue  colors. 

The  limestone  bed  runs  N.  10^  E.,  S.  10^  W.,  dipa  to  tha 
eastward  80^,  and  may  be  traced  one  quarter  of  a  mik 
towards  the  farm-house. 

The  lime  made  at  Warren  is  generally  carried  to  Thomaston 
for  sale,  by  means  of  gondolas,  upon  the  St.  George  stream, 
the  distance  being  six  or  seven  miles. 

The  price  of  wood  is  1  dollar  and  25  cents  to  1  dollar  and 
50  cents  per  cord,  and  the  lime  sold  last  year  from  95  cents  to 
]  dollar  per  cask. 

For  the  purpose  of  making  a  continuous  measured  aeo- 
tional  view  of  the  country,  I  proceeded  to  Thomaston,  and 
examined  all  the  limestone  quarries  for  which  that  town 
is  distinguished,  taking  the  altitude  of  the  various  points 
above  sea  level.  I  was  also  desirous  of  making  a  minute 
examination  of  the  remarkable  soils  of  that  vicinity,  and 
collecting  specimens  of  those  which  it  was  deemed  necessary 
to  analyze.  The  results  which  have  been  obtained,  will 
be  included  in  that  section  of  the  present  Report,  which 
is  devoted  to  Agricultural  Geology.  I  shall,  however,  state 
here,  that  the  great  mass  of  soil  which  lies  upon  the 
surface  of  the  limestone  at  Thomaston,  is  evidently  diluvial 
and  alluvial,  principally  of  the  former  class,  and  that  it  was 
derived  from  the  decomposition  and  disintegration  of  granite, 
gneiss  and  mica  rocks  which  lie  to  the  northward  of  that  town. 

This  fact  accounts  for  the  almost  entire  absence  of  carb<^ 
nate  of  lime  in  the  soil,  and  indicates  at  once  to  the  farmer, 
that  liming  is  there  extensively  required.  The  use  of  muscle 
bod  mud  has  already  been  introduced  with  happy  results, 
and  its  use  depends  upon  these  principles :  First,  a  diluvial 
granitic  soil  is  too  permeable  to  water  to  retain  well  the 
requisite  water  and  aliment  for  plants.     Secondly,  the  soil 
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needs  lime ;  and  mascle  beds  are  fiill  of  the  comminuted 
fragments  of  shells,  which  are  composed  of  that  substance. 
Where  the  toil  is  alluvial,  it  is  generally  very  iine  and  does 
not  need  clay ;  and  there,  air  slaked  lime,  which  may  be 
obtained  cheaply  from  the  refuse  lime  of  the  kilns,  will 
answer  admirably — ^giving  to  the  soil  the  elements  which  it 
requires. 

Near  the  marsh  quarries,  there  is  a  large  bog  of  peat,  which 
I  have  described  in  a  former  Report,  and  which  I  now  men- 
tion for  the  purpose  of  reminding  the  farmers  that  it  may  be 
made  into  a  most  valuable  compost  with  lime  and  a  small 
quantity  of  any  animal  manure. 

The  lime  trade  of  Thomaston,  has  suffered  from  the  gen- 
eral stagnation  of  business,  during  the  past  year,  and  but 
little  lime  would  have  been  sold,  had  it  not  been  for  the  new 
demand  which  has  just  arisen  among  agriculturalists  in  the 
other  States,  owing  to  the  discovery  made  by  their  geological 
surveyors  and  chemists,  that  nearly  all  the  soils  on  the  sea 
coast  from  Virginia  to  Maine  are  wanting  in  calcareous 
matter.  Thomaston  and  Camden  being  the  most  accessible 
ports,  where  a  supply  of  this  indispensable  requisite  to  skilful 
farming  may  be  obtained,  it  is  evident  that  with  the  spread- 
ing of  knowledge  on  this  subject,  will  their  trade  revive 
and  far  exceed  its  usual  prosperity ;  for  the  demand  created 
by  agriculture  will  be  immensely  greater  than  that, 
for  architectural  purposes.  The  introduction  of  the  per- 
petual kiln,  which  was  recommended  for  trial  in  my  first 
Annual  Report,  has  proved  successful,  and  it  is  found  that 
with  refuse  anthracite  coal  skreenings,  lime  may  be  burnt  at 
a  much  lower  rate  than  by  the  use  of  wood  fuel.  Thus  the 
manufacturer  can  now  afford  to  sell  his  lime  at  a  much  lower 
rate  than  formerly,  and  still  maintain  the  same  profit  on  his 
labor.  There  are  now  three  perpetual  kilns  in  Thomaston ; 
one  at  the  State  Prison  and  two  at  the  Shore  Village,  all  of 
which  have  been  and  still  are  in  successful  operation. 

The  following  measurements  were  made,  of  the  dimensions 
of  the  State  Prison  kiln,  which  has  a  cylindrical  body,  and  is 
contracted  to  an  inverted  cone  at  the  bottom. 
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It  if  8  feet  vide  attha  top  and  tImMglHbe  bodf  iilMna%f 
S8  feet  deep  from  top  to  hearth, 

And  9)  feet  in  diameter  iniide  at  the  hearth. 


t  ! 
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Perpetual  Lame  Kiln,  State  Priaon. 

In  this  kiln  the  limestone  and  coal  are  laid  in  altenwliB 
layers,  there  being  a  fire  kindled  at  the  bottoms  tha  wkijk 
mass  of  coal  becomes  gradually  ignited,  while  the  ipgrefifll 
air  is  regulated  at  the  hearth.  Since  the  fuel  burns  out  fin^ 
at  the  lowest  part,  the  lime  comes  down  completely  ImiimA 
and  cold  enough  to  handle,  so  that  is  immediately  packe!^^  ji 
casks,  while  new  rock  and  coal  are  continually  rap|iUild 
above,  as  the  charge  is  removed  at  the  hearth.  The  latMf 
operation  is  eflfected  by  withdrawing  the  iron  bars  at  Of  wIkii 
the  lime  falls  out  gradually,  it  being  supported  by  the  Boafaei 
B,  B.  The  price  of  coal  was  stated  to  me  to  be  t9»60,pfi 
ton,  and  their  lime  lellsi  packed  handsomely  in  legd  aiia4 
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^aiks,  at  seventy-five  cents  per  cask.    Some  lime  of  poorer 
quality,  has  been  sold  as  low  as  sixty-five  cents  per  cask. 

The  above  prices  are  much  below  the  actual  cost  of  burn- 
ing lime,  by  means  of  wood  at  $3.00  per  cord,  as  may  be  seen 
n  the  statistics  of  my  former  reports ;  hence  the  perpetual 
Liln  must  eventually  be  adopted,  since  the  price  of  wood  upon 
ihe  sea  coast  will  be  constantly  rising.  Perhaps  there  may 
bo  contrived  some  more  economical  methods  of  burning  lime 
with  wood  fuel,  and  I  formerly  suggested  the  trial  of  a  per- 
petual kiln  for  the  purpose.  If  it  can  be  so  managed  that 
the  wood  may  be  burned  in  separate  arches,  then  all  the 
uhes  resulting  may  be  saved,  and  will  prove  valuable  for 
naking  potash,  while  the  spent  ashes  resulting,  will  make  an 
excellent  dressing  for  the  soils  of  Thomaston.  Provided  the 
Sues  of  the  arches  communicate  directly  with  the  boshes  of 
the  kiln,  the  temperature  produced  will  be  amply  sufficient 
for  the  burning  of  lime,  since  it  only  requires  a  full  red  heat 
of  sufficient  duration  to  penetrate  the  stone  entirely. 

In  the  burning  of  lime,  there  has  been  some  difficulty  in 
effecting  a  thorough  and  uniform  calcination,  without  melting 
some  of  the  rock,  and  this  has  been  owing  principally  to  the 
&ct  that  the  stone  is  purchased  from  different  quarries,  and 
used  indiscriminately,  while  it  is  well  known  that  one  vari- 
ety of  limestone  will  bear  more  heat  than  another,  and  hence 
the  most  fusible  pieces  were  melted  into  slag,  if  the  heat  was 
driven  too  far,  and  if  not  far  enough  then  the  purer  rock  was 
not  thoroughly  burnt,  but  had  a  core  inside.  This  difficulty 
might  be  easily  remedied  by  burning  one  kind  of  stone,  and 
thus  learning  how  high  a  temperature  it  would  bear.  By 
noting  the  degree  of  heat  which  each  kind  of  limestone 
required,  it  would  be  easy  for  an  intelligent  workman  to  reg- 
ulate his  kilns  so  as  to  meet  with  uniform  success. 

There  are  several  difierent  varieties  of  limestone  in  the 
State  Prison  quarries  which  burn  at  different  temperatures, 
and  make  lime  of  different  qualities.  The  upper  layers  are 
striped  with  brown  and  white  colors,  and  the  brown  streaks 
derive  their  colour  from  the  presence  of  the  carbonate  of  iroDf 
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ation  and  specimens  for  the  iDstitutioiis,  provided  for  bj  Iwi 
since  our  first  exploration  of  these  loealitpM.    1  alto  oollee^ 

specimens  of  the  soils  for  analysiis,  wheneyer  it  was.lhoi^ 
the  information  would  prove  useful  to  the  Jbtnisn.  tf 
Thomaston. 

One  of  the  most  luxuriant  fields  of  wheat  which  I 
incd,  belonged  to  Mr.  Lincoln  Levensaler,  who  inl 
me  that  he  had  dressed  the  soil  with  muscle  mud,  and 
twelve  loads  of  stable  manure  to  the  acre.  For  two 
past,  he  had  raised  potatoes  upon  it,  and  this  year  had 
it  with  tea  wheat,  two  bushels  to  the  acre.  The  meaametf 
land  sown  was  two  and  a  half  acres.  The  seed  came  finB 
Union,  and  was  planted  the  latter  part  of  May.  The  em 
looked  extremely  heavy,  and  since  it  was  an  example  of !( 
well  cultivated  soil,  I  took  a  specimen  of  it  for  analyipL 
(See  Agricultural  Geology.)  ^  . 

Specimens  of  soils  were  also  obtained  from  the  woods  9^ 
from  uncultivated  fields  in  various  parts  of  the  town. 

At  Beech-wood  quarries,  it  will  be  remarked  that  the  8ti)B|a 
of  talcose  slate  rock,  which  include  the  limestone,  dip  to  the 
N.  W. ;  while  south  of  Tollman's  Pond,  they  dip  to  the  S.  K 
Proceeding  towards  Camden,  a  mile  from  the  latter  plsofi 
the  strata  dip  again  to  the  N.  W.  Thus  it  appears  that  th^ 
stratified  rocks  of  this  town  have  been  subject  to  variovf 
upturnings,  and  the  appearances  of  the  limestone  shew  the 
same  effect. 

On  the  Old  Turnpike  to  Camden,  we  travel  over  talcose 
and  plumbaginous  and  mica  slate.  A  few  diluvial  scratches 
are  seen  on  the  recently  exposed  strata,  and  those  measured 
run  N.  5**  E.,  S.  5^  W.,  by  the  compass.  In  Lincolnvtllei 
there  are  extensive  beds  of  good  limestone,  which  were 
described  in  a  former  Report.  Nine  and  a  half  miles  from 
Belfast,  we  examined  a  hill  of  granite  which  projects  through 
the  surrounding  slate  rocks,  but  found  the  stone  unfit  fot 
architecture. 

Belfast.  Latitude,  by  observation  ,4A^  26"  7'  N.  VariiH 
tion  of  compass,  13®  W.  This  town  presents  but  few 
geological    peculiarities,  which    have    not    been    already 
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ipijb^.  b  10  fimfijed  opw  tbfrt  Ta^etj  of  argilJac^Qiii 
'~  nfhich  ifi  joppragmled  with  pltimba^^  and  is  iipnc^ 
pIpipbj^piiQiyi  ilate.  Thff  strata  of  thUi  rock  Jhaye 
jcomfki^ly  diatarbed  bj  tho  uphoaTUig  forces  which 
0&  daring  the  period  of  the  Eruption  of  granite.  The 
by  itfi  jdecooiposition  a  blye  Bpil,  full  of  small 
or  acal(^  of  the  stale.  But  the  wil  resting  on  its 
lyja  all  of  foreign  origin,  it  being  diluvial  depositiont 
prisg  been  swept  to  its  present  resting  place  from  the 

Belfiist  I  travelled  np  the  Penobscoti  and  crossed 
at  Bucksport,  it  being  my  intention  to  examine  the 
aide  of  the  riveri  and  to  collect  specimens  of  inter- 
Mils  and  minerals. 

»on,  situated  on  the  eastern  side  of  the  Penobscot, 
lUMst  important  point  for  the  ddence  of  Bangor,  in  case 
^fjjgt  ^th  any  maritime  power. 

Having  been  informed  that  bog  iron  ore  was  found  on  the 
l|i»  of  Mr.  Abner  Kimball,  near  the  north  line  of  Orland, 
■ilipeqaently  examined  the  locality,  but  describe  it  here 
V  Ikfl  sake  of  order.  This  bog  iron  is  a  deposit  of  eighteen 
fd^lD  thickness,  resting  upon  a  stratum  of  blue  silicious 
if.  The  ore  is  of  good  quality,  and  is  in  the  form  of  pan 
4,  hnap  ore. 

Tfie  composition  of  it  is  as  follows,  according  to  my 
fljjsis  of  100  grains : 

Water,        -        -        -        17.8 

Ineoluble,    -        .        .  4.0  silica. 

Per  Ox.  iron,       -        -         78.2=Iron,  54  per  ct 

100.0 
The  quantity  of  ore  is  not  sufficiently  great  to  support  a 
mace,  there  being  only  an  area  of  two  rods  square  covered 
ith  it.  It  may,  however,  be  worth  the  labor  of  digging,  for 
uisportation  to  some  other  place,  where  a  furnace  may  be 
ected  to  work  other  ores. 

The  soil  around  the  bog  iron  of  Bncksport  is  charged  with' 
illow  ochre,  and  there  is  a  strong  chalybeate  spring  poariog 
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iU  waters  into  tho  meadow  in  which  the  bog  OM  if 
8tantly«  but  slowly  collecting.  From  this  ore  fed  penrt  flW 
be  readily  made,  by  heating  it  to  redness  in  ceotaet  wilh  #1 
air,  and  then  separating  by  washing  and  sabsMtence  bf '4M 

iine  particles  from  water. 

From  Bucksport  to  Orrington,  we  pass  over  agilleeiiiitf 
slate  rocks,  dipping  to  the  S.  £•»  with  nlleys  here  and  ttiiii 
filled  with  tertiary  clay  deposits.  Next  we  come  to  iMii 
of  gneiss,  dipping  to  the  N.  W.  and  veins  of  granite  eddSt 
tlirough  it,  or  included  between  the  strata.  On  this  toaWi 
we  saw  luxuriant  fields  of  wheat,  growing  upon  the  clajlobe 
of  Orrington  and  Brewer.  One  of  the  most  thriftj  fiehb  ik 
the  latter  town,  belonging  to  Mr.  Thomas  Barstow,  attreetsd 
my  attention  from  the  uncommonly  good  condition  of  tie 
grain  ;  and  on  inquiry,  I  learned  that  the  soil  had 
limed  to  some  extent.  The  tertiary  clay  itself  contains 
five  to  ten  per  cent,  of  lime,  and  hence  its  fertility  in  Cfipi 
of  wheat. 

Eddington.  Passing  through  this  town,  some  intere8de|[ 
geological  features  were  observed.  The  rocks  are  ledgei 
of  argillaceous  slate,  which  is  not  fissile  but  stratilMly' 
running  N.  50^  E.,  S.  60^  W.,  and  dipping  N.  W.  fiett 
60  to  70^.  On  the  surface  of  the  rocks  and  in  the  soi^ 
there  occur  boulders  of  conglomerate  rock,  or  granwadh, 
which  I  recognized  as  being  identical  with  that  variety 
which  composes  Peaked  and  Sugar  Loaf  Mountains,  npois 
the  Scboois  river;  and  I  have  no  doubt  that  they  were  brougU 
down  from  those  mountains,  by  a  current  of  water  and  ice, 
that  swept  over  the  country  in  former  times  from  north  to 
south. 

Having  been  informed  that  bog  iron  ore  existed  in  the 
town  of  Argyle,  and,  as  it  was  supposed,  in  considerable 
quantities,  I  visited  that  town  and  made  the  necessary  exam^ 
inations. 

The  locality  in  question  is  one  and  a  half  miles  north  firom 
the  house  of  Mr.  Solomon  Comstock,  on  a  swampy  tract  df 
land  granted  to  Waterville  College,  and  near  the  Hemlock 
stream. 
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The  bog  iron  ore,  where  it  shews  itFelf  on  the  road  through 
the  swamp,  is  ten  inches  in  thickness,  and  rests  on  a  pan  of 
bloe  clay.  It  is  of  good  quality,  but  the  quantity  is  too 
■Ball  to  support  a  furnace,  there  being  but  a  few  square 
rods  of  ground  containing  it. 

From  the  analysis  which  I  have  made  of  the  specimens 
handed  to  me  last  year  by  Mr.  James  Childes,  it  appears  that 
the  ore  yields, 

Water,         -        ...  22 

Vegetable  matter,     ...  6 

Insoluble  silica,    ...  12 

Per.  ox.  iron,  ...  59=41  pr.  cent.  iron. 

99 

Hoping  that  a  larger  deposit  might  be  discovered,  I 
requested  Mr.  Samuel  Ramsdale,  of  Bangor,  to  accompany 
Mr.  Childes,  in  a  more  extensive  search  of  the  neighboring 
bogs,  but  he  informs  me  that  he  was  unsuccessful. 

Returning  to  Bangor,  I  made  an  excursion  to  the  Pushaw 
Lake,  where  slate  quarries  were  said  to  have  been  opened. 
On  the  farm  of  John  Quanlan,  openings  had  been  made  in 
two  places,  which  disclosed  the  strata,  which  run  N.  60^  E., 
and  dip  N.  W.  70^.  The  slates  are  not  of  good  quality  for 
roofing,  since  they  split  badly  and  are  unsound. 

Leaving  Bangor,  I  travelled  to  Sebec,  for  the  purpose  of 
examining  the  soils,  and  exploring  the  extent  and  value  of 
the  Piscataquis  slates.  The  road  through  Levant  to  Charles- 
ton, passes  over  one  of  those  curious  diluvial  embankments 
called  horsebacks,  which  extends  four  miles  in  a  northern 
direction,  coinciding  exactly  with  that  of  the  diluvial 
scratches  which  abound  on  the  rocks.  On  each  side,  there 
are  swamps  filled  with  peat,  and  these  low  lands  were 
doubtless  ancient  lakes,  that  have  since  been  drained. 

On  the  road  to  Foxcroft,  we  find  huge  blocks  of  granite, 
resting  upon  the  ledges  of  argillaceous  slate,  while  the  sur- 
face of  the  latter  rock  is  deeply  cut  with  diluvial  marks, 
wMch  run  N.  30^  W.,  S.  30^  E.,  the  strata  of  the  slate  run- 
ning N.  86^  W.,  S.  85®  E.,  and  dipping  S.  75**.    The  blocks 
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of  granite  and  the  rounded  boulders,  appear  to  have  been 
transported  from  the  granite  mountains,  which  are  on  the 
north  side  of  Sebec  Pond,  for  no  such  rock  is  in  place 
between  this  locality  and  the  lake. 

Dover  and  Foxcroft,  on  the  opposite  sides  of  the  Piscata- 
quis river,  are  important  and  flourishing  villages,  both  distin- 
guished for  agricultural  and  manufacturing  enterprise.  The 
soil  is  of  excellent  quality,  bearing  heavy  crops  of  virheat 
and  other  grain,  while  their  waterfalls  drive  a  number  of 
mills,  which  saw  boards,  grind  wheat,  and  make  kerseya. 

In  Dover,  there  are  several  valuable  beds  of  bog  iron  ore 
of  excellent  quality,  and  I  therefore  spent  several  days  in 
exploring  their  extent  and  in  measuring  the  quantity,  which 
could  be  depended  upon  to  supply  a  furnace.  On  the  land 
of  Mr.  Ashur  Hinds,  No.  4,  11th  Range,  three  quarters  of  a 
mile  south  from  Foxcroft  Mills,  and  near  the  road,  there 
occurs  a  considerable  deposit  of  solid  pan  iron  ore,  which  it 
from  eighteen  inches  to  two  feet  in  thickness.  It  extends 
to  the  distance  of  1102  feet  in  length. 

726     «     "     width. 


6612 
2204 
7714 

2)800052  square  feet  area. 
400026 


Cubic  feet,  1 ,200,078 

This  ore  is  composed,  according  to  my  analysis,  of,  in  100 
grains  : 

Water,        -        -        20. 
Silica,         -         -  4. 

Per  Ox.  iron,      -        73.=50.5  per  cent.  iron. 

97 
3  loss  vegetable  matter  ? 

100. 


aiOtOeiCAL  REPORT.  7S 

A  eulne  fbot*  of  the  ote  will  weigh  aboot  ninety-feor 
poondi,  «nd  allowiog  one  militon  cobie  feet,  there  will  be 
oinety-fonr  million  pounds  of  ore — which  yielding  fifty  per 
cent,  will  give  forty-seven  million  pounds  of  iron— or  SS,800 
toM«  Hence  this  bed  will  famish  an  ample  supply  to  a 
liiruaoe  for  many  years. 

.  Should  this  supply  be  deemed  inadequate  to  warrant  the 

erection  of  a  blast  furnacoi  we  are  enabled  to  point  out 

another  more  extensive  bed  close  at  hand,  upon  the  estate  of 

Mr.  Robert  Rogers,  of  Doveri  two  miles  west  from  Foxcroft 

Falls.    This  deposit  occurs  in  a  swamp,  seventy  rods  in 

leiigth  and  thirty-two  in  width,  nearly  the  whole  surface  being 

composed  of  bog  iron  ore,  covered  here  and  there  with  a  layer 

of  black  oxide  of  manganese.    I  traversed  this  swamp  in 

eeveral  directions,  and  found  the  ore  at  nearly  every  point 

#here  we  dog.    It  is  at  least  two  feet  in  thickness,  but  the 

water  running  into  the  holes  while  we  were  cutting  through 

the  pan,  prevented  our  measuring  it  to  a  greater  depth. 

Allowing  for  length  1 1 55  feet. 

524    '<    for  width. 


4630 
2310 
6775 

605220  feet  area. 
2    ''    thick. 


1,210,440  cubic  feet  of  ore. 
A  specimen  analyzed,  contains : 
Water,        -        -        13. 
Silica,         -        "p        46. 

Per  Ox.  iron,       -        33.5— or  22.8  per  cent.  iron. 
Manganese,         -  7.5 

100.0 
The  compact  ore  is  much  richer. 

The  bog  manganese,  which  also  occurs  in  very  large  quan- 
tities, is  a  valuable  article  for  bleaching  by  meanp  of  ehlorin^^ 
which  it  disengages  from  muriatic  acid,  and  will  bereaiU 

10 
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be  iBqqired  b;  cotton  factories  upon  ihc  PiscBlaquis.  It 
ma;  be  mad  yi  ^epwe  the  gas,  which  may  be  employed 
lUractlf ,  or  the  chlonnfe  may  be  combined  with  Ume,  so  u 
to  fi>np  bleachini^  po«'(lcr.  Manganese  is  also  s  uKcful 
ingredient  ia  nuking  hydraulic  cement,  and  in  wanted  bt 
the  maoafacture  of  that  cement  from  the  hydraulic  limestone 
of  the  Forks  of  the  Kennebec,  and  of  Starbord  Creek, 
Machias. 

On  the  farm  of  Mr.  Hobbiiis,  in  FoxcroO,  one  mile  nonfa 
of  the  village,  there  is  kUo  a  Email  deposit  of  bog  iron  ore; 
which  is,  however,  mixed  with  fragments  of  slate  rock, 
cemented  into  a  solid  mass.  The  ore  is  however  dry, 
and  is  only  of  iiqporttince  as  a  contribution  towards  tlie, 
siipply  of  a  fiimace.  , 

The  bog  ores  of  Dover  will  nuJke  good  <»wt,  irai^  ^ 
admirable  water  power  may  be  obtained  iipon  Ui^  -sl^jifL. 
and  Dover  Falls,  for  the  erection  of  ftirnace^.  7^  ^^'^M 
wood  is  from  one  to  (hib  dollar  and  twenty-fire, 'c^>U|.|lhi 
cord,  and  charcoal  now  sells  for.  eight  cents  per  bw^iliSr 
could  be  made  on  a  large  scale  for  sii  ceiita. 

Limestone  required  for  a  flux,  abounds  at  and  aromid  tbi 
Falls. 

The  following  is  an  anatyns  of  the  limestoiM  found  Ip 
large  quantities  on  the  sooth  ride  of  the  Piscalaqoia,  at  Dof«^ 

Slate, 95.4 

Ox.  iron,   ...        -        -  4.0 

Carbonate  lime,         ...        70:6 

This  rock  is  suitable  for  a  flux  for  iron  ores,  aDdiaalsD 
capable  of  being  converted  into  good  ■  lime,  for  agricultnnt 
purposes.  It.is,  bow«.nr,  too  brown  colorfid  for  ItlaitaBiif 
ceilings. 

The  slate  of  Foxcroft  is  of  great  value,  on  account  of  Hf 
extent,  the  goodness  of  the  article,  and  the  facilitiM,  ^ 
opening  quarries.  The  most  important  locality  is  oa',  " 
farm  of  Mr.  Benjamin  Leavitt,  where  the  slate, fonni .ft- 
Mventy  feet  high  aboiv  tb*  innwdiata  plun.    ilw  (M|! 


perfectTjr  sbiih'd,  fret  from  any  imptiiiities,  and  splits  to  the 
)Mrbper  thiclLn^iBs  required  for  making  roofing  and  writing 
slates.  It  is  soft  enough  for  the  latter  purpose,  and  is 
Wiroaght  to  small  extent,  for  the  supply  of  common  school 
•lates.  The  strata  of  this  ledge  run  N.  SO^  E.,  B.  80''  W., 
•nd  dip  to  the  south  85^.  Slates,  of  suitable  sizes  for  every 
demand,  are  easily  split  off,  and  wrought  into  the  proper 
fiMtns.  The  extent  of  slate  measured  by  us  was  on  the  brow 
<^tbe  hill,  in  length  660  feet 

S30    ««    width  of  good  slate. 

19800 
1980 


217800 

70  deep. 


15,246,000  cubic  feet  of  slate  in  the  hill. 

30  slates  to  a  foot,  allowing  waste  10. 


2)455,380,000      <*    one  foot  square. 

228,690,000  slates,  two  feet  square,  in  the  hill 
measured.  Or,  we  may  allow,  nearly  a  million  tons  of  slate 
can  be  obtained  from  this  locality. 

The  cost  of  working  and  transportation,  as  I  was  informed 
by  the  best  authorities  in  the  town : 

Four  men  in  one  day  will  quarry  and  trim  one  ton  of 
roofing  slate,  at  $1  per  day,         -         ...        4 
Transportation  to  Bangor,  35  miles,  at  $6  per  ton,      6 

Cost  at  Bangor,        -        -        -        -        ^10 
Freight  to  Boston  market,       ....  3 

Cost  of  slate  in  Boston,    .        .        •        ^13 

To  this  we  must  add  the  interest  on  the  cost  of  the  quarry, 
tools  and  stock,  and  the  wearing  and  loss  of  tools  used. 
These  items  cannot  of  course  at  present  be  ascertained,  bi 
they  will  not  amount  to  much.    The  slate  quirries  of  Mail 
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are  numerous  and  valuable,  oflbring  anipte  h 

enterprise,  and  will  ere  long  be  aoceeadiillj  wroqghl  far  Iks 

f  upply  of  the  Atlantic  coast. 

There  are  many  other  quarries  deacribed  in  nqf  faiMr 
Reports,  viz.  at  Williamsburgb,  Brownville-  and  Bamarfu 
besides  those  upon  the  Kennebec,  above  Bingfaaai  ^^1 
Concord.  A'^ 

The  following  valuable  statistics  have  been  famishedllL 
through  the  politeness  of  Capt  Isaac  Gage,  of  Auguata,i4E 
has  recently  visited  the  slate  quarries  of  Wales. 

Augusta,  January  Ist,  1839.  ' 
Dr.  Charles  T.  Jackson, 

Bear  Sir : — Having  during  a  recent  visit  to  England,  W 
an  opportunity  of  examining  the  Penrhyn  slate  quarries 
Bangor  in  Wales,  I  take  the  liberty  of  giving  to  you 
of  the  information  obtained,  and  the  observations  I  have 
upon  them,  and  which,  if  they  can  be  of  any  use  to  yo^' 
in  illustrating  the  advantages  to  be  derived  from  the  valoabll'' 
quarries  in  the  State  of  Maine,  and  thereby  induce  entef^ 
prising  capitalists  to  turn  their  attention  to  the  workigg 
of  them,  will  confer  immense  benefits  upon  the  com- 
munity,— reducing  of  the  premiums  of  insurance,  conse- 
quent upon  their  general  use,  and  avoiding  of  those 
destructive  fires,  which  so  often  in  a  night  destroy  th^ 
accumulations  of  years  of  industry,  I  shall  be  amply  repaid. 
They  are  situated  on  the  north  coast  of  Wales,  at  the  entrance 
of  the  Straits  of  Mcnai,  about  seven  miles  from  the  ancient 
town  of  Bangor,  and  at  a  considerable  elevation  from  the 
water.  They  are  of  great  extent,  and  are  opened  into  the 
sides  of  the  mountain  amphitheatrically,  and  mostly  open  to 
the  weather.  There  are  about  ten  galleries,  with  breasts  of 
about  twenty  feet  high,  which  in  working  are  always  carried 
back  upon  their  levels,  and  as  nearly  simultaneously  as  pos- 
sible. Upon  each  of  these  galleries  or  levels,  moveable  iron 
railways  are  laid  for  the  transportation  upon  cars  of  the  flats 
rock  and  the  waste,  as  it  is  quarried,  and  the  rails  are  con- 
nected with  an  inclined  railway,terminatingat  Port  Penrhyn, 
from  which  the  shipments  are  made.  There  are  said  to  be 
employed  in  the  quarries  about  2000  men  and  boys,  in 
quarrying  and  preparing  the  slates — besides  those  employed 
in  transporting  them  to  the  port.  There  is  also  upon  tba 
estate,  a  mill  for  the  manufacture  of  writing  slates,  mono- 
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kentf ,  tombstones,  chimney  jambs,  mantle  peices,  tanks,  pave- 
lents,  &c.  d^c,  making  in  all  probably  not  less  than  2500 
lereons  employed  in  giving  value  to  a  material,  which  in  its 
ative  bed  is  of  but  little  or  no  value ;  besides  the  employment 
•f  tonnage  in  transporting  it  to  almost  all  parts  of  the  world. 
liere  are  generally  from  twenty  to  thirty  vessels,  in  the 
bipping  season,  waiting  for  cargoes.  The  production  of 
he  quarries  is  estimated  at  about  200  tons  per  day,  through 
he  year ;  they  are  the  property  of  a  Mr.  Pennant,  a  gentle- 
lan  of  the  highest  estimation,  who  devotes  the  large 
icome  derived  from  them,  in  improving  their  productive- 
ess,  and  in  ornamenting  his  estates.  He  has  converted  the 
alf  savage  and  turbulent  Welch  mountaineer  into  the 
leaceable  and  quiet  laborer  and  agriculturist,  and  spread 
omfort  and  happiness  over  his  wide  domain  ;  and  from  the 
eady  market,  afforded  at  the  quarries,  for  its  agricultural 
•roducts,  the  soil  has  been  converted  into  a  perfect  garden. 
?he  net  annual  income  from  these  quarries  is  said  to  be  on 
n  average  of  £70,000  sterling  :  or  $336,000.  The  slates  are 
old,  delivered  upon  the  wharf,  at  Port  Penrhyn — the  impe- 
iaU  or  largest  size,  at  50s.  per  ton,  equal  to  $12.00;  and 
be  next  smaller  sizes,  of  an  equal  quality,  and  in  equal 
quantities  of  each,  at  an  average  of  about  $10.00.  The 
nhcr  inferior  sized  roofing  slates,  which  are  more  gen- 
erally used,  are  sold  by  the  thousand  of  twelve  hundred,  and 
iFieigh  per  thousand  from  GO  cwt.  to  13  cwt.,  and  varying 
in  size  from  24  by  12  inches  to  11  by  6J  inches — the  first 
ive  and  best  sizes  averaging  $10  per  ton;  and  the  next  four 
izes,  which  are  not  often  exported,  $5.50.  To  these  prices, 
ire  to  be  added  the  shipping  charges,  freight,  insurance,  com- 
nission,  &.-:.  Slc,  altogether  amounting  to  quite  one  half 
he  above  largest  sum — to  say  nothing  of  the  breakage — 
md  to  all  of  which  must  be  added  the  merchant's  and  dealer's 
)rofits ;  so  it  may  be  quite  safely  calculated,  that  slates  cannot 
)e  ever  imported  into  the  United  Slates,  (when  the  duly  of 
learly  twen'y-live  per  cent,  is  added,)  and  sold  for  less  than 
wenty-five  dollars  per  ton.  These  quarries  are  probably 
letter  situated  for  shipping  to  the  United  Stales,  than  any 
)ther  in  Europe;  and  upon  viewing  the  subject,  in  all 'is 
searings,  one  cannot  but  come  to  the  conclusion,  that  if  the 
vorkini^  of  some  of  the  slate  quarries  in  Maine  were  com- 
nenced,  upon  a  scale  commensurate  with  their  importance, 
ind  the  great  and  increa.sing  demand  for  the  article,  and 
conducted  with  ordinary  skill  and  economy,  that  from  them 


78  GEOLOGICAL  REPORT. 

the  whole  coast  of  America,  abd  tkiueli  cf  ttk  Ifllaiori 
especially  of  New-England,  Would  be  sbpplied  ;  nidit  ebiH 

hardly  fail  of  paying  to  the  propriettiri  Urge  tra  pki^nUkllk 
dividends,  and  leave  them  with  a  property  twMM^ 
increasing  in  value. 

The  people  employed  in  quarrying  and  p^JEMilil^  tts 
slate,  are  generally  paid  Inr  f  he  piece,  or  receive  dw  J^Mtk 
of  a  certain  proportion  of  the  current  value  of  the  irCMab 
prepared — consequently  their  enftoluinents  depend  aj^  tidr 
industry.  From  their  appearance,  I  should  think  tbejr  #M 
better  paid,  fed  and  clotfied,  than  the  operative!  ii  Ilk 
manufacturing  districts  in  England,  with  the  bMCefkkltM 
the  workers  in  iron,  who,  as  you  are  awBii^  gelbeMIv 
receive  higher  wages  than  most  other  laborers. 

I  remain,  respectfully. 

Your  obH  serv't, 

ISAAC  GAQK. 

Dover  Falls  measured  near  the  Kersey  Factory  of  il^ 
Piscataquis  Manufacturing  Company,  have  a  perpendiciAv 
fall  of  20  feet  9  inches.  In  the  factory  there  are  rnanubb* 
tured  some  of  the  strongest  ahd  best  kerseys,  and  they  aJi 
mostly  drab  colored. 

Opposite  the  factory  on  the  borders  of  the  stream,  thei^  is 
a  large  cavern  25  feet  in  depth,  which  the  action  of  water  ai|j| 
ice  has  excavated  in  the  slate  rocks.  The  slate  is  filled  witk 
veins  of  calcareous  spar,  and  is  itself  higly  calciferous.  Tito 
rock  is  stratified,  and  the  strata  run  nearly  E.  and  W.,  aod 
dip  86^  S. 

Foxcroft  Falls  have  a  perpendicular  pitch  from  the  dam,ol 
14  feet.  Upon  these  falls  there  is  an  extensive  mill  for  puri- 
fying, grinding  and  bolting  wheat  for  flour,  the  mill  having 
besides  an  excellent  winnowing  apparatus,  and  three  seta  of 
stones  for  grinding.  They  belong  to  Mr.  J.  Bradbury,  who 
informed  me,  that  in  the  months  of  January,  February  and 
March  last,  that  he  ground  in  this  mill  no  less  than  6000 
bushels  of  wheat,  besides  large  quantities  of  other  grain,  and 
in  9  months  he  received  the  value  of  $1000  in  tolls.  I  men* 
tion  the  above  facts,  to  show  the  amount  of  grain  produced 
and  consumed,  in  this  immediate  vicinity. 

The  rocks  at  the  falls  are  calciferous  slate,  filled  with  veins 
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of  calcareous  tpar,  and  tbe  obslruction  caused  by  their  out- 
cropping edges  produces  the  falls  on  the  river.  Beside  tbe 
ibove  mentioned  water  privileges,  there  is  another  good  site, 
npon  vvhich  a  furnace  ought  to  be  erected  for  smelting  the 
iron  ore.  It  is  upon  the  Eastern  side  of  tbe  stream  in  Dover, 
and  there  a  water  powei^  of  lA  or  1 5  feet  fall,  may  be  readily 
obtained  for  the  purpose. 

Another  locality  of  roofing  sli^ta  ba,sbeen  discovered  upon 
the  eatfl^.  of  B|Kr.  Affioa  ULorsej  6  miles  N.  S.  by  E.,  from  the 
▼illa^  o(  ^bec.  T^  sjU^i^  oCsUte.  run  N.  80''  £.,  S*  SO"" 
W.,  and  dip  t^  the  north. 

9ince  quarriera  bi^ve  nptb^n  opened,  it  ^ns  diflSicuIt  for 
me  to  jc|dg|B  so  well  of- the  workable  quality  of  the  slate,  but 
it  spears '^  to  be  of  good  quality,  and  the  slabs  which  we 
removed  split  very  well. 

Another  locality  of  slate  is  found  near  the  Sebec  Pond,  one 
hundred  rods  from  the  town  line  ;  but  since  no  excavations 
have  fairly  exposed  it,  Mr.  Morse  thought  it  would  be  impos- 
sible for  me  to  gain  any  satisfactory  information  by  visiting 
it,  as  the  outcropping  edges  do  not  shew  its  quality.  The 
latter  locality  has  been  sold  to  Mr.  E.  Smith,  of  Bangor. 

Trom  the  high  land  of  Foxcrofl,  we  have  a  view  of  a 
remarkable  mountain  in  EHiotsville,  called  the  Borestone 
Mountain.  It  bears  so  striking  a  resemblance  to  the  form 
of  Mt.  Vesuvius,  in  Naples,  that  I  made  the  following  sketch 
of  its  outlines. 
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ilGfumoiie  Mouiiuin,  i-lliowvillf,  bearing  N.  N.  W.  t'njui  Leavetfs  I 

Siiite  quairy  in  Foxcroft. 

I  was  enabled  to  ohlain  some  agricultural  statistics,  » 
Dover,  from  several  farmers,  and  present  the  following  I'acts: 

On  the  land  of  Nathaniel  M,  Stephens,  one  acre  of  land, 
planted  with  two  bushels  of  bald  wheat,  gave  him  a  product 
of  thirty  bushels.  He  thinks  that  the  bald  whest  doet  bait 
on  ploughed  land,  and  the  bearded  wheat  on  burnt  land. 

Mr.  William  S.  Mayhew  planted  one  and  three  quulMi 
acres  of  land  with  two  ond  a  half  busheli  of  bearded  wbaft 
and  raised  forty  bushels. 

The  above  data  shew  that  the  soil  of  Dover  is  Itixariii^ 
and  capable  of  producing  heavy  crops  of  grain  ;  and  it  fit 
evident  that  the  occurrence  of  carbonate  of  lime,  ai  one-it 
its  components,  is  the  cause  of  its  remarkable  fertility. 

GuiLFoao.  On  the  estate  of  Mr.  Joseph  Kelsey,  two 
acres  of  land  were  planted  with  six  bushels  of  osta,  and  siitf 
bushels  to  the  acre  were  raised.  No  manure  was  uied,  bat 
the  soil  was  broken  up  the  year  previous  and  planted  with 
potatoes. 

The  same  farmer  also  planted  Ave  acres  of  land  with  nina 
bushels  of  wheat,  and  raised  one  hundred  bushtils— or  tweo^ 
bushels  to  the  acre.  The  Hessian  fly  and  weavcl  damaged 
the  crop,  or  it  would  bave  been  mud)  larger. 
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His  field  on  the  opposite  tide  of  the  road,  was  last  year 
reated  with  plaster  of  Paris,  as  a  top  dressing ;  and  on  half 
in  acre  of  the  land,  he  planted  one  bushel  of  wheat,  the 
Hoduce  of  which  was  thirty  bushels.  From  this  fact  it  will 
ippaar  that  gypsum  exerts  a  beneficial  influence  on  soils 
soDtaining  a  very  little  lime  distributed  in  clay  loam. 

The  rocks  of  Guilford  are  argillaceous  slate,  with  beds  of 
ioMStODe  of  a  blue  color.  The  strata  run  N.  88^  £.,  S.  88^ 
i¥.a  and  dip  south  80^ — the  limestone  occurring  in  alterna- 
iqg  strata  with  the  slate  rocks,  in  layers  which  separate 
wbm  the  rock  is  struck  with  the  hammer.  It  may  be  burned 
or  agricultural  and  ordinary  use.  It  occurs  on  the  river's 
Mwka  in  inexhaustible  quantities,  near  a  little  island  in  the 
tream,  while  there  are  now  a  suflliciency  of  louse  blocks  in 
be  bed  of  the  stream  to  make  several  kilns  of  lime.  There 
IB  also  thin  strata  of  limestone  one  hundred  rods  north  of 
he  meeting  house.  The  limestone  on  the  river,  analysed, 
I  found  to  be  composed,  in  100  grains,  of 

Insoluble  slate,        ....        13.8 
Per  Oxide  of  iron,   -        -        -        -  1.4 

Carbonate  of  lime,  -        -        -        84.8 

100,0 
From  the  above  analysis,  it  is  evidently  a  strong  and  good 
Imestone,  and  may  be  profitably  burned,  since  wood  costs 
lut  seventy-five  cents  a  cord,  and  the  expense  of  transporting 
ime  from  the  sea  coast  is  so  high  as  to  forbid  its  use  in 
igriculture. 

The  following  estimate  will  shew  the  cost  of  burning  100 
casks  of  lime  : 
Labor  and  blasting  the  rock,  10  cents  per  cask,  $10.00 
Wood,  ten  cords  at  75  cents,        -        -        r  7.60 

Attendance  on  kiln,  two  men  four  days,        *  8,00 

Per  100  casks  in  bulk,     -         -        -     $25.50 
One  hundred  casks  at  20  cents,     .        -        .        20.00 


Cost  of  100  casks  of  lime,    -        •        $45.50 
Or  45  cents  per  cask,  packed. 

11 


«»: 
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The  refute  tlabs  jfrom  the  mw-aiill  on .  d»^rtl9M»  my 
also  be  advantageously  used  in  buraing  ths  luw^  sud^thqr 
cost  but  fifty  cents  per  cord. 

Guilford  Falls  are  also  the  sites  of  seTeral 
establishments,  there  being  carding,  clotUngy  flbingle*  d|pi^ 
board  and  saw  mills,  besides  a  tannery.  The  &U  aC  Wil|r 
is  about  six  feet  perpendicular  pitch.  Booldera  of  graupai^ 
with  terebratul®  tliree  feet  in  diameter,  of  diluTial  ditpQ|^ 
tion,  occur  in  the  river.  ,  i' 

EUiotsville,  twenty  miles  north  of  Guilford,  fimivhip^ 
solid  and  good  slate  for  the  manufacture  of  tombstoaos  >  fd 
Air.  Thompson,  of  Guilford,  has  an  establishment  wbrntf^Aff 
are  wrought  extensively.  At  his  shop,  I  saw  slafa»of  iUi 
stone  from  four  to  five  feet  wide,  and  eight  feet  load  llPt 
engagements  on  another  section  prevented  my  visiting  ij^ 
quarry.  .  .   .*&'. 

Travelling  from  Guilford  to  Parkman,  we  noted  a.g«|pl 
number  of  diluvial  scratches  upon  the  surface  of  tbfi.  ij|p49 
rocks.  The  grooves  run  N.  5^  W.,  S.  5^  £.,  while  dia 
strata  run  nearly  east  and  west.  The  same  directioD  in  the 
grooves  was  also  observed  to  be  constant  on  the  road  to 
Dexter,  excepting  on  the  high  lands,  where  they  run  N.  16* 
W.,  S.  16*^  E. 

Dexter  is  a  pretty  village,  situated  on  the  eastern  liMd 
branch  of  the  Sebasticook  stream,  and  is  distinguished  fbr 
its  manufacturing  and  agricultural  enterprise.  On  the  riM 
there  are  a  number  of  manufacturing  establishments.  TM 
Kersey  factory,  when  in  full  operation,  employs  Bizty-«av9i 
persons,  thirty-five  of  whom  are  females.  It  has  •  lOM 
spindles  in  spinning  jacks,  and  twenty-four  power  loom. 
At  the  time  when  I  visited  it,  but  eight  looms  were  in  q^er- 
ation,  and  but  seventeen  persons  employed.  This  eslkl^sh* 
ment  belongs  to  Messrs.  Cutler,  Farrar  &  Co.  An  ezteonve 
tannery  and  several  mills,  are  also  situated  upon  the  stream. 

Near  the  factory  there  is  a  deposit  of  ochreous  yellow 
oxide  of  iron,  that  is  continually  deposited  by  a  strongly 
charged  chalybeate  spring,  which  comes  out  in  the  meadow. 
It  is  too  small  in  quantity  to  be  used  for  other  purposea  tbpf 
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for  paint,  while  the  mineral  spring  is  a  good  tonic  medicinei 
nseful  in  some  disorders  of  the  digestive  functions. 

While  at  Dexter,  Mr.  Simeon  Safford  shewed  me  some 
specimens  of  lead  ore,  which  had  been  found  upon  the  estate 
of  Mr.  Charles  Jennings,  near  the  south  line  of  the  town; 
and  accompanied  by  him  and  several  gentlemen  of  Dexter, 
I  visited  and  examined  the  locality.  The  ore  was  discovered 
accidentally,  in  digging  a  well  in  slate  rock  charged  with 
veins  of  quartz.  On  examination,  it  was  found  that  the  ore 
occurred  in  one  of  the  veins  of  quartz,  associated  with  iron 
pyrites,  ochreous  oxide  of  iron,  black  blende  or  sulphuret  of 
zinc,  and  sulphuret  of  copper  and  iron.  The  vein  at  the  top 
of  the  well  is  but  eight  or  nine  inches  wide,  and  it  widens  in 
descending  twelve  feet  to  the  width  of  two  feet.  The  ore 
contained  in  the  vein  is  from  one  to  three  inches  wide,  and 
is  quite  irregular.  It  runs  N.  70^  W.,  S.  70^  E.,  and  dips 
40  or  50^  to  the  southwest,  following  all  the  irregularities  of 
the  quartz  vein.  Associated  with  the  ore,  there  occurs  an 
abundance  of  green  talc,  which  is  very  soft  and  flaky  when 
first  obtained,  but  hardens  on  exposure  to  the  air.  On 
examining  the  slate  strata  which  form  the  wall  rock  in  the 
well,  they  were  found  to  be  much  contorted,  shewing  great 
disturbance  at  the  epoch  of  their  elevation.  The  general 
dip  is  to  the  south,  but  could  not  be  measured  owing  to  the 
contortions. 

From  the  evidence  which  I  was  able  to  obtain,  it  would 
appear  that  a  similar  vein  of  lead  ore  runs  through  Corinna, 
and  comes  out  near  the  house  of  Mr.  John  Bigelow,  two 
tnd  a  half  miles  south,  or  at  Mr.  James  Couland's,  six  miles 
and  a  half  southeast  from  Mr.  Bigelow's. 

Having  obtained  all  the  information  which  I  could  on  the 
spot,  I  cut  out  a  number  of  specimens  from  the  vein,  and  sub- 
jected them  to  chemical  examination  by  cupellation,  for  the 
purpose  of  ascertaining  whether  any  silver  was  contained  in 
the  galena.  Five  grains  of  it  cupelled  before  the  blow  pipe, 
gave  a  very  distinct  globule  of  silver,  which  by  estimation, 
was  equal  to  ^  the  weight  of  the  ore.  This  is,  then,  a  very 
rich  argentiferous  galena,  and  if  larger  veins  should  be  dis- 
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coTcred,  might  be  profitably  wrought  lor  uhm^  .the  lead 
being  at  the  same  time  conveited  into  KtbugA.    It  b  net 
worth  the  labor  to  work  the  present  amall  veiaa,  ball  woold 
request  thoie  who  reside  in  the  vicinity  to  examine  every 
vein   that   may  in  future  be  discovered;   fi»r  there  nay 
perhaps  be  one  of  sufficient  width  to  work  pmfitnUy,  siida 
every  500  pounds  of  the  ore  will  give  a  poand  of  pUt' 
silver.    I  would  not,  however,  advise  sinlung  shafta  iBtolli, 
rock,  for  such  researches  would  prove  expensive— it  beiif^ 
only  necessary  to  be  attentive  to  thoae  excavationa,  vrhkw' 
may  be  made  for  other  purposes — such  as  cellars  and  weBll}' 
sunk  down  to  the  rock,  excavations  on  roads,  d^c.    If  the  ors 
is  found,  it  will  be  discovered  in  the  quartx  veins,  associated 
with  yellow  ochre  and  blende. 

Another  discovery  which  we  were  able  to  make,  will  profo 
of  great  value  to  all  the  citizens  of  Dexter.  It  is  the 
existence  of  immense  beds  of  good  limestone  in  that  towiLg 
On  the  estate  of  Mr.  Crowell,  there  is  a  very  extenmva  ^n^ 
of  good  limestone,  which  is  of  a  blue  color  and  occnrs  i^ 
regular  strata  running  N.  85^  E.,  S.  85®  W.,  and  dip  S.  80*« 
This  locality  is  favorably  situated  for  working,  and  the  stoaOi 
on  chemical  analysis  of  100  grains,  gives  the  following 
results : 

Insoluble  slaty  particles,    .        •        •        8.6' 
Oxide  of  iron,  -         -        -        -         1.4 

Carbonate  of  lime,    -        •        •        .      90.0 

100.0  '^ 

It  bears  a  full  red  heat,  and  makes  a  very  good  and  strong 
lime,  which  slakes  well,  and  will  answer  for  all  ordinaij 
purposes. 

We  found  also  another  important  locality,  upon  the  estate 
of  Mr.  Fish,  where  the  limestone  is  of  a  blue  color,  with 
veins  of  calcareous  spar,  and  is  imbedded  or  inter-stratified 
with  calciferous  slate.  By  chemical  analysis,  I  find  it  Is 
be  composed,  in  100  grains  of  the  blue  rocki  as  follows: 
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IiMolable  ilaty  particles, 

9.6 

Oiide  of  iron,        ... 

1.S 

Carbonate  of  lime, 

89.S 

100.0 

This  is  also  a  good  limestone,  and  will  burn  like  that  just 
described. 

Another  bed  of  limestone  occurs  on  the  farm  of  Mr.  L. 
PulleD.  It  is  a  blue  compact  limestonCi  inter-stratified  with 
the  strata  of  slate.  By  chemical  analysis,  I  find  it  to  be 
composed  of 

Slate, 20.0 

Oxide  iron,      -        -        -        -  1.8 

Carbonate  lime,        ...        78.2 


100.0 
This  is  not  quite  so  rich  as  the  former  varieties,  but  still 

horos  well  and  makes  a  light  brown  lime,  that  slakes  nearly 

wlulc. 
On  the  farm  of  Mr.  John  Puffer,  there  also  occurs  a  similar 

liBMstone,  composed  of 

Slate, 14.4 

Ox.  iron,    -         -         -         -         -  1.6 

Carb.  lime,  -         -         -         -        84.0 


100.0 
Estimate  of  the  cost  of  burning  300  casks  of  lime,  at 
Dexter : 

Labor   in    blasting    and    breaking   the  rock,   10  cents 
per  cask,  ......        $30.00 

Thirty  cords  of  wood,  at  80  cents,      -        -  24.00 

Attendance  on  kiln — packing  and  discharging 
the  kiln  included — three  men  five  days,  at  1 .00,    1 5.00 

Cost  of  300  casks  of  lime,  in  bulk,        $69.00 
Three  hundred  lime  casks,  at  20  cents,        -  60.00 


Cost  of  300  casks  of  packed  lime,        $129.00 
Or  for  one  hundred  casks,         ...        $43.00 — 
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which  is  43  cents  per  cask— or  in  bulk,  S3  OMls-per  cask 

for  lime. 

If  but  one  hundred  casks  are  burned  at  a  ftme,  tte  ooit  of 
lime  in  bulk,  will  be  26  cts.,  or  46  cts.  in  tbecask.  ThomailOB 
lime,  at  Dexter,  costs  two  dollars  per  cask,  and  a  colnidf^ 
able  proportion  of  the  lime  is  sifted  out  through  die  njUL 
by  transportation  over  land  from  Bangor.  It  is  evident,  mS, 
that  it  is  far  cheaper  for  the  people  to  burn  the  lime  wnJkl 
they  require  from  their  own  rocks,  than  to  depend  tipdu 
supply  from  distant  places ;  and  it  would  be  altogethei^  S- 
practicable  there,  to  afford  the  use  of  Thomaston  fiiM  ti/ 
agricultural  purposes,  since  so  large  a  quantity  is  needed. 

I  obtained  some  agricultural  information  in  Dexter,  wbick 

is  here  recorded. 

On  the  farm  of  Mr.  Benjamin  Green,  three  acres  of  bid, 
ploughed  and  dressed  with  bam  yard  manure,  was  pladfcd 
with  four  and  a  half  bushels  ofwheat,  or  one  andahalfbiiihilf 
to  the  acre — the  seed  having  first  been  steeped  in  aaolutioMf 
blue  vitriol,  containing  one  ounce  to  the  quart  of  watiar,  wd 
then  dried  by  rolling  the  seed  in  slaked  lime.  Crop  twimii 
forty  bushels  to  the  acre,  last  year.  Supposes  that  he  ahall 
obtain  but  twenty-five  bushels  to  the  acre,  this  season.  As 
thinks  that  lime  decidedly  prevents  smut  in  wheat,  bat  is 
doubtful  as  to  the  eflect  of  blue  vitriol.  He  tried  a  field 
with  wheat  rolled  in  lime,  and  wheat  not  so  treated  ;  and 
the  former  was  destitute  of  smut,  while  the  latter  Has 
troubled  with  it.  (For  analysis  of  soils,  see  the  AgricelUll^ 
section.)  .: 

Dr.  Burleigh  informs  me  that  there  is  an  extensive  gradiii 
quarry  near  the  S.  W.  corner  of  Ripley  and  N.  W.  comerof 
St.  Albans.  It  forms  a  mountain  mass,  and  is  easily  «ieai^ 
ried  for  the  supply  of  the  neighboring  towns,  but  it  is  too 
remote  from  navigable  waters  for  distant  transportation. 

CoRiNNA.  Passing  through  this  town,  I  remarked  thatan 
abundance  of  erratic  blocks  of  granite,  rounded  masses  of 
grauwacke,  with  fossil  shell  impressions,  occured  in  the  soil, 
while  the  ledges  are  uniformly  composed  of  argilUcodW 
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slate.    The  soil  appears  to  be  good,  sugar  maple,  yellow 
Wch  and  ash  trees  being  abundant  and  thrifty. 

Skowhegan.  Returning  to  this  place,  I  collected  some 
additional  specimens  of  limestone,  and  learned  some  inter- 
esting facts  respecting  the  tertiary  clay,  which  there  contains 
remains  of  marine  shells.  They  have  been  found  at  Mr. 
Pbilbrook's  pottery,  30  feet  above  the  river's  level. 

They  also  occur  in  Vassalboro',  and  were  discovered  in 
digging  a  well  near  the  house  of  Capt.  Wm.  Reed,  in  that 
town,  being  50  feet  above  the  Kennebec  River,  and  29  feet 
below  the  surface  of  the  earth.  These  are  probably  the 
highest  limits  of  the  ancient  tertiary  sea,  which  does  not 
appear  to  have  covered  the  State  of  Maine,  more  than  to  the 
depth  of  150  feet  beyond  the  present  tide  waters  rise. 

Returning  to  Augusta  I  met  the  assistants  who  had  been 
sent  to  explore  the  Androscoggin  section,  which  I  afterwards 
fenewed  with  them,  and  continued  a  measured  section  to  the 
Megalloway  River. 

Returning  to  Portland  after  repairing  my  barometer,  I 
again  compared  the  instrument,  with  the  stationary  one  kept 
bj  Mr.  Solomon  Adams,  of  Portland,  and  then  set  out  on  the 
sectional  tour,  through  that  great  tract  of  country  watered 
by  the  Androscoggin  River. 

Sept.  11  th.  The  surveys  which  I  proposed  to  make  on 
this  section,  were  to  measure  the  rise  and  fall  of  the  land,  the 
distances  from  the  several  points,  and  the  situation  of  the 
great  rock  formations,  as  we  crossed  them  at  the  northwest- 
emmost  corner  of  the  State.  At  the  same  time  we  collected 
all  the  minerals,  fossils,  specimens  of  rocks  and  soils,  required 
for  a  full  illustration  of  the  subject. 

From  Portland  we  went  to  Westbrook,  where  there  is  a 
very  interesting  deposit  of  fossil  shells,  several  of  which 
belong  to  extinct  species.  They  characterize  the  lower 
tertiary  clay  of  Maine,  and  in  a  scientific  point  of  view, 
throw  great  light  upon  the  ancient  history  of  the  earth.  The 
draftsman  was  directed  to  make  a  sketch  of  the  locality, 
while  we  collected  the  specimens  required,  and  measured  the 
height  of  the  spot.    The  locality  in  question  is  the  slide  of 
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the  Presumpscot,  a  little  north  of  Prided  bridgOt  in  Wei^ 
brook.  This  bank  of  clay  and  soil  ilid  down  into  die  rifWi 
and  so  obstructed  its  course  ai  to  tarn  it  back  upon  itsd( 
while  the  water  was  stopped  off  from  below.  At  lengtli,  At 
waters  burst  the  barrier,  and  after  sweeping  off  several 
of  an  adjoining  field,  made  for  itself  a  new  channel. 
to  the  manner  in  which  tlie  slide  took  place,  the  cfaf  1. 
thrown  up  in  curious  winrows,  and  the  small  trees,  wln^ 
formerly  stood  perpendicularly  upon  it,  were  inclined  towJI 
the  river  at  a  considerable  angle.  T 

In  the  clay  we  found  a  great  abundance  of  ancient  mariw 
shells,  the  most  abundant  species  being  one  described  If 
Professor  Hitchcock,  under  the  name  of  the  nucnia  poi^ 
landca,  and  another  species  of  that  genus,  described  by  Dii^ 
Gould.  Besides  the  above,  there  occur  an  infinity  of  cei^ 
bulas,  mactras,  sanguinularios,  and  clams  or  mya  merely 
arina  and  mya  dehiscens.  Also  the  bucklers  and  clewe |f^ 
crabs.  *' 

Windham.  In  this  town,  near  the  bridge,  1  fband  at 
abundance  of  mica  slate  rocks,  filled  with  large  crystals  el 
staurotide,  also  large  detached  blocks  of  granite,  containi^f 
a  rare  mineral  called  spodumene,  it  being  one  of  the  minenb 
containing  the  new  and  fixed  alcali,  lithia.  Crystals  of  gamst 
also  abound. 

A  mass  of  cyanite  is  said  to  have  been  found  in  this  towBi 
but  we  could  not  learn  where  it  occurred,  and  there  wai 
none  in  any  of  the  rocks  in  place.  The  rocks  from  Portias! 
to  this  place,  are  first  talcose  slate,  then  mica  slate  and 
granite  gneiss — and  they  all  dip  to  the  southeast. 

Ratmond,  on  the  borders  of  Sebago  Lake,  was  oar  fiial 
stopping  place  for  the  first  day's  route.  Here  we  proposed 
examining  an  iron  mine  of  some  note,  and  to  explore  the 
vicinity  for  other  useful  minerals.  In  the  evening,  I  took 
astronomical  measurements  fur  the  latitude  and  variation  of 
compass.  By  two  observations  of  N.  and  S.  stars,  the  latitude 
of  Raymond  is  N.  43^  67"  26». 

Specimens  of  magnetic  iron  ore,  from  Davis'  Hill,  in  Ray- 
mond, having  been  sent  to  me  for  analysis,  I  was  desiroos  of 
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Qing  the  locality  where  it  was  found,  for  the  purpose 
Brtainiog  whether  a  sufficient  quantity  of  the  ore  could 
Ained  to  render  it  of  economical  value.  At  my  request, 
1  gentlemen  of  Raymond  accompanied  me  to  the  spot, 
18  a  mountain  situated  in  the  northeast  part  of  Ray- 
,  six  miles  from  Sebago  Lake  and  three  quarters  of  a 
lorthwest  from  the  head  of  Great  Rattle  Snake  Pond, 
udd  belongs  to  Messrs*  John  and  Valentine  Davis,  who 
lade  some  exertions  to  ascertain  the  value  of  the  ore, 
heerfully  aided  me  in  my  examination  of  the  locality, 
till  is  an  abruptly  precipitous  mass  of  rocks,  covered 
a  scanty  soil,  bearing  a  few  small  forest  trees,  and 
s  aD  elevation  of  371  feet  above  the  level  of  Rattle 
i  Pond.  The  rock  which  contains  the  iron  ore,  is  a 
bed  of  green  epidote  rock,  containing  also  many  scat- 
crystals  of  black  hornblende,  and  the  iron  ore  occurs 
ets  or  veins,  closely  implanted,  measuring  from  one  to 
iches  in  thickness.  They  are  closely  attached  to  the 
and  were  evidently  formed  at  the  same  time  with  it, 
they  are  so  intimately  blended.  Owing  to  this  close 
iment,  it  is  difficult  to  extract  the  ore  without  quarrying 
age  portions  of  the  matrix,  which  in  working  should  be 
B  off,  so  as  not  to  encumber  the  furnace  with  useless 
r. 

ire  is  evidently  a  sufficient  quantity  of  the  iron  ore  in 
dountain  to  supply  a  blast  furnace,  but  it  will  cost 
labor  to  extract  it  from  the  rock.  I  would  not,  how- 
abandon  the  locality,  without  making  a  trial  of  the 
ity  of  picked  ore,  which  a  laborer  can  blast  out  and 
for  the  furnace  iu  Hk  day;  for  if  it  should  prove  that 
lan  can  earn  fair  wages  at  the  work,  as  many  hands  can 
iployed  as  might  be  required — for  there  is  ample  room 
3  face  of  the  cliff  for  all  the  laborers  that  might  be 
sary,  since  the  bed  is  nine  rods  wide,  and  exposes  the 
re  along  its  whole  breadth.  By  chemical  examination, 
ears  that  the  ore  will  yield,  when  free  from  the  rocky 
ly  seventy  per  cent,  of  iron,  and  I  should  think  that, 
1  as  clean  as  might  be  required^  it  tyould  give  l^boqt 
12 
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18th  Sept.,  7  A.  M.,  barometer  m.1FI0ji  V.'^M^F^  •! 
Harris'  tavern.  Set  oot  fer  Pirii  Hill,  pumigldiiuitm  Mda 
Androscoggin  in  the  South  Tillage,  where  there  ii  meiliMt 
factory  and  floor  mill,  the  machiiMvy  of  mhUkWWm^kf 
the  waters  of  the  stream,  and  arrired  on  Farii  Hill  itt 
to  take  a  meridional  altitude  of  the  son,  prepMrntety 

observations  of  the  solar  eclipse.     18th  Sept., 

ter  29.210,  T.  72'>  F.    Latitude,  by  mtrMieoal  sMMiMi 
sun,  44^  7"^  59*.    Having  carefully  adjusted  the 
circle,  I  watched  for  the  moment  of  the  first 
solar  and  lunar  discs,  the  watch  being  regulatod  to 
mean  time.  •*^ 

The  moment  of  first  contact  was  S  h.  28*  SO^,  by  llii|^ 
At  3  h.  32"*  50",  sun's  lower  limb,  apparent  altitude  SS^4l^ 

3  h.  54"*  50",  sun's  upper  limb,  apparent  altitude 

4  h.  14"  14%  sun's  upper  limb,  apparent  altitude  SCPk '  ^^ 

Mean  of  times,  3  h.  3 1"  32«.5.    Mean  of  the  alti 
lower  limb,  25*  53-  15». 

Time  calculated  from  the  above  observations 
3  h.  37-  28*,  for  apparent  time — and  for  mean  timOi  3l^|K! 
S1-.58.  ^-^ 

Watch,       -        3h.  31-S2».50  .      j.  ^ 

Mean  time,         3      31     31  58  .M^ 

0  h.  00-  00".92  diflTerence-^wateh  tUlt' 


3 


Time  by  watch  regulated  to  Portland  mean  time-—    Mgpi 

P.  M.  3h.  28-  30*,  first  contact  lonar  and  solar  discs.  ^   f#* 

«<     3    30    15  appar.  alt  son'to  lower  limb,  26«'   6- 30".?  •Bbi;M(R 
'*33350         '*«««25  40    00  {ThebSl^ 


3h.  31«  32^.5  mean  of  timea  S8<»  53«  !»  mean  of  sM* 

tades  of  sun's  lower  limb.  .^  j(. 

Apparent  altitude  sun's  upper  limb— 

P.  M.  3  h.  54>"  5(f ,    -    22^45-30".    Bar.  29.130,  T.  09^  F.,  t;  ]0*JK 
<<     4h.l4»14*,    *    20   00    00.      «    29.120,  T.  68<)  F.,tl9»4» 

4  h.  04in  32",        21^  27n  45"  mean  of  altsk  sun's  lower  UnA."'^  ^ 
«  Tint  calculated  fhMiap|MmBttlUuktoHUi*ilMr«rllBb.  '^^ 
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Apptrent  tbiie»     31i.37»S8«. 
Equation  of  time,  5   46^ 

3h.  31»  31«JS8  mean  time  at  Paris. 
Watch,      3-    31    33JiO 


Oh.OO«00"^  watch  too  fast 
Time  of  firat  contact  of  ann  and  moon's  discs  at  Portland,  as  ohserved 
fej  Meesrs. Senter and  Adams,       ....        3h.28"28«^ 
Observed  by  me  at  Paris,  -        -        -       -       32829. 03 

Later,        -       -        -        0h.00m00M3 
Leaving  Paris,  we  travelled  through  Woodstock  to  Rum- 
lord,  passing  over  a  very  hilly  road,  from  which  many  mag- 
nificent views  of  mountains,  lakes  and  streams,  may  be  seen. 
As  we  descend  from  Paris  Hill,  we  come  to  a  small  stream, 
on  which  there  is  a  saw-mill.     At  the  level  with  its  waters, 
the  barometer  stood,  Sept.  20th,  11}  A.  M.  29.87,  T.  65^. 
Aacending  from  this  point  to  the  summit  of  a  high  hill,  over 
which  the  road  crosses,  barometer  stood  29.351,  T.  69^  F. 
Use   of  the  hill   from  the  stream,  560  feet.    From   this 
eminence  a  number  of  beautiful  sketches  were  made  by  Mr. 
BeTereux.     Paris  Hill  is  seen  to  the  southeast,  nearly  on  a 
level  with  this  place.     Above  it,  to  the  eastward,  is  Streaked 
Mountain,  and  farther  to  the  left,  the  mountains  of  Hebron. 
Speckled  Mountain,  in  Peru,  presents  its  lofty  and  abrupt 
escarpment  to  the  N.  N.  E.     Indeed,  the  whole  landscape  to 
the   eastward,  is  truly  magnificent,  composed  of  heaving 
masses  of  lofty  mountains  of  granite,  with  thickly  wooded 
valleys,  and  here  and  there  scattering  houses  relieve  the 
wildness  of  the  scene.     The  maple  and  birch  trees  had 
put   on  their  gay  red  and  yellow  foliage,  giving  a  most 
picturesque  effect  to  the  whole  view. 

Woodstock  is  wholly  underlaid  with  granitic  rocks,  rising 
into  large  rounded  mountains.  On  the  hill,  at  noon,  barom- 
eter 29.154,  T.  68®  F.  Hence  this  point  is  184  feet  above 
Paris  Hill.  The  granite  rocks  are  here  marked  with  diluvial 
farrows,  running  N.  20**  W.  Several  trap  dykes  cut  through 
the  granite,  and  run  N.  37®  E.,  S.  37®  W.  They  are  from 
one  to  two  feet  wide.  But  few  interesting  minerals  were 
found  on  this  route.    Pliunbago  occurs  in  the  gneiss  and 
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mica  tiate,  restiDg  on  the  flanks  cttkm 
and  here  and  there  a  little 
bedded  in  similar  rocks. 

RuxroBD,  20th  Sept.  6|  P.  M.    At  the^ 
bridge,  barometer  29.610,  T.  68^  F.    la  Ilia  a^enh^,  taril. 
meridional  altitudes  of  north  and  soath  staiSr  far 
of  obtaining  the  latitude  of  the  place.    Nofftii 
at  10  h.  SI""  30";  apparent  altitude  45®  44»t  bears  Ifc 
30"E.    Variation  11®  W.    Latitude,  by  calculatiooy 
SO"  lO"  N.    Alpha  Aquil»  at  meridian,  apparam 
53®  59".     Latitude  calculated— 44®  39"  4«"  N»  V^ 

44®  30"  10^  by  Polaris.  -Wk 

44    29     45     <<   A.  Aquil«.  .^f[| 

2)83     59     55 

^  44Q  29"  57«.5  mean  lat.  ofRumfoid(Wanl#ein^i 

Between  Rumford  and  Woodstock,  there  are  high  I 
of  land  a  mile  or  more  long,  called  Whalebacks,  and  aj 
to  be  diluvial  embankments  of  granitic  soil. 

On  the  estate  of  Mr.  David  Holt,  in  Woodstock, 
hill  composed  of  granite  and  mica  slate  rocks,  aj(4.. 
masses  of  plumbago  are  scattered  through  the  latteri 
They  are,  however,  very  difficult  to  extract,  and 
of  but  little  value.    The  granite  rides  over  the  mien 
the  southwest  side  of  the  hill,  and  the  plumbago  isfoDBid^ 
point  of  contact  of  the  granite  and  mica  slate,  in  veiiia  | 
nodules  from  one  to  three  inches  wide,  and  from  thire(pi*l 
six  inches  thick.     Near  the  house,  there  occurs  a  littl^  gM 
limestone,  not  pure  enough  for  burning.  ^ ; 

A  hill  of  granite,  to  the  south  of  this  place,  presents  liify 
cliffs,  attaining  a  perpendicular  elevation  of  three  hno^fll^ 
feet  above  the  inomediate  base.  „,^ 

The  soil  in  the  valley,  is  of  a  dark  brownish  color,  waiift 
of  good  quality,  bearing  a  native  forest  of  fine  rock  mviM 
trees.  It  is  evident  that  the  disintegration  of  the  noighhWi 
ing  limestone,  contained  in  the  rocks,  has  enriched  tbo  Mfl 
with  lime,  and  hence  its  fertility.  -r.-^ 
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From  the  maple  forest,  Mr.  Alonso  Holt  has  obtained, 
daring  the  past  spring,  about  three  hundred  pounds  of  good 
sugar,  besides  a  considerable  quantity  of  molasses.  He 
tapped  about  200  hundred  trees,  and  says  that  a  barrel  of 
lap  yields  seven  or  eight  pounds  of  sugar. 

The  Paint  Mine,  as  it  is  called,  demanded  our  attention, 
■nd  accompanied  by  several  intelligent  and  public  spirited 
citizens  of  Rumford,  we  visited  it,  to  examine  its  nature  and 
extent.  The  locality  in  question,  is  upon  the  estate  of  Mr. 
Samuel  Luff  kins,  three  miles  north  of  the  village  of  Rum- 
ford.  It  is  on  a  hill-side,  where  a  mineral  spring,  issuing 
from  the  rocks,  has  deposited  a  conical  heapof  theochreous 
red  oxide  of  iron,  amid  a  clump  of  trees.  The  paint  is  cap- 
able of  being  wrought  advantageously  for  the  manufacture  of 
red  ochre,  since  the  quantity  is  large,  and  it  is  constantly 
forming  by  gradual  deposition  from  the  water  of  the  spring. 
It  may  be  rendered  of  a  very  bright  red,  simply  by  the 
process  of  roasting  it — and  then  it  may  be  rendered  fine  by 
levigation  with  water,  or  by  sifting. 

Since  it  was  evident  that  a  deposit  of  oxide  of  iron  liad 
been  taking  place  here  for  ages,  I  thought  it  probable  that 
a  aofficiency  of  bog  iron  ore  might  have  collected  in  the 
ioiriands  around,  and  on  exploration  I  found  such  a  bed,  the 
least  dimensions  of  which  are  as  follows : 

Length  450 — width  90  feet— depth  2  feet: 

450x90X2=81,000  cubic  feet. 

A  cubic  foot  of  this  ore  will  weigh  99  pounds : 

81,000X99=8,019,000  pounds. 

And  it  yields  50  per  cent,  of  iron  : 

8,019,000=4,009,500  pounds. 

Or  about  2,004  tons  of  iron,  and  would  supply  a  small 
blast  furnace  about  ten  years,  allowing  that  it  was  worked  six 
months  in  the  year.  Other  deposits  of  similar  ore,  will  be 
discovered  in  the  vicinity — when  larpe  works  may  be  set  up. 
Charcoal  may  be  obtained  in  any  quantity  desired  for  six  cents 
per  bushel. 

The  composition  of  the  Rumford  bog  iron  ore,  by  n»y 
analysis,  is  as  follows  : 
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Water,        -       -        16.6  ^;    ».>  ^  ■**«..  ^ 

Vegetable  maUw,  6.6  -  i.  ■]^ar«>>.,'iu.> 

Bi\e*,  -        -  3.0  '    ..i«i   ...UM 

Per.  Os.  iron,      -         76.0=pure  iron,  51, 97  percL 
100.0 
II  will  yield  fiTly  per  cent,  of  iron,  in  the  blnsl  rurnaim, 
and  wiil  smelt  easily,  mnking  good  cast  iron.     Other  oreiof 
iron  are  said  lo  occur  in  the  neigh^0Ting  mountainB,  but  «t 
Were  not  fortunate  enough  lo  discover   them.     Bog  ores  do 
occur  ia  the  adjoining  towns,  as  will  be  seen  in  the  sequel. 
Runnford  if  a  very  pictnTe9<iue  spot,  surrounded  by  rugged 
granite  mountainB,  amid  which  the  beautiful  Androscoggin 
winds  ila  devious  way.     The  bridge  which  crosses  this  river 
is  similar  to  some  of  those  which  oc/:ur  in  the  old  stales  of 
£nrope,  and  aliiiough  not  of  the  best  style  of  architecture, 
Btilt  gives  a  pleasing  eSect  to  the  landscape.     The  followiiig 
Bhclch,  furnished  by  Mr.  Devereux,  will  give  an  idea  of  (tiat 
place. 


View  uf  Ruiiifard  Uridgc,  ADdrowoggin  River. 
Rumford  FiiMs  are  produced  by  the  bounding  waters  of 
llie  Great  Androscoggin,  as  they  sportively  leap  over  abropl 
and  craggy  ledges  of  granite  rocks,  and  dash  their  spray  high 
in  air.  This  spot  presents  some  most  picturesque  scesefy* 
and  maay  facts  of  scientific  innporlaiicc,  ^'^^^^^ 
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There  are  at  present  three  or  four  water  falla  at  thit 
place,  while  anciently  there  must  have  been  others  of 
greater  magnitude,  for  deep  holes  are  seen  worn  high  up 
oo  the  rocky  banks,  where  the  waters  never  ran  in  modern 
limea.  Now  the  whole  descent  ia  divided  into  two  prin- 
cipsl  and  two  minor  falls — the  first  two  being  from  six  to 
ton  feet — the  middle,  seventy  feet  perpendicular — and  the 
fourth,  twenty  feet ;  while  the  whole  pitch  is  estimated  at 
I80  feet.  It  is  the  middle  fall,  however,  that  will  attract 
the  attention  of  the  traveller,  for  there  the  torrent  of  water 
flooring  down  with  the  noise  of  thunder,  and  dashing  itself 
into  foam  as  it  chafes  the  rocky  walls,  produces  an  effect 
bll  of  grandeur. 

Frmn  below  this  cataract,  our  draftsmen  obtained  the 
bllowing  sketch,  which  is  here  represeirted  by  a  small 


Ruroford  Fttlla,  AndroacoggiD  River. 
To  the  geologist  and  mineralogist,  this  locality  wilt  also 
prove    instructive,   for   there   are   many  curious,   beautiful 
tnd  useful  minerals,  found  in  the  rocks. 

On  a  point  just  bctow  the  great  falls,  there  is  a  bed  of 
granular  limestone,  which  was  examined  by  my  assistants, 
on  a  former  occasion,  but  which  still  afforded  me  addi- 
tional information.    This  bed  is  of  a  coarse  granular  or 
13 
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J 

in  0m^^ 


crTrtrfiiM  Tsrie^  of  csrbonate  of  lime.  containifl| 
Hni  green  crjsUik  of  actynolitc  and  pargasile, 
grains  and  fibres.  The  limesiono  is  included  bolweu 
fltrata  of  mica  slate  rocks,  whicli  irc  greaily  contoii»dbr 
the  power  of  the  Bp<4hrown  granite,  which  cuts  through  iu 
nan.  Thus  it  will  he  seen  that  th«  granilc  veins  htm 
tomoffmsnei  of  the  limeitone  and  mica  slaie,  and  amjl 
Ihem  up  to  higher  pUces  than  they  originally  occupied 
while  the  diitorbed  appearance  of  the  strata  themwht) 
evince  meit  clearly  the  action  of  an  injected  igneous  mk. 
A  Tariety  of  cryfltallized  silicates  of  various  kinda^  iN 
Ibund  in  tfie  poorer  limestone  beds ;  and  observing  Ifieii 
resemblance  to  limiUr  productions  of  the  Phipsbarg  Un^ 
atone,  I  searcbad  and  found  a  number  of  those  rare  mioenlt 
which  I  had  formerly  discovered  at  the  latter  locality.  Tat 
low  garnet,  massive  and  crystallized — egeran — pyroxeu.aT 
several  species  and  rarieties — such  as  the  sahlite,  augite  and  | 
pargasite.  Phosphate  of  lime,  of  the  variety  called  aspv 
agua  tton?,  &c.  occur,  with  a  few  scattered  crystals  of  fcap-  ' 
olite.  Limestone  is,  however,  the  most  important  substance  ' 
which  occiUY,  and  there  is  a  sufficiency  to  supply  the  denaod 
which  may  arise  for  many  years.  Some  of  the  beds  are  lea 
feet  in  thickness,  excluding  the  interfoliated  masves  of  reck 
which  they  contain.  I  should  estimate  the  i^tianlily  of  lime 
that  may  be  obtained  here  at  100,000  casks,  and  it  is  esif 
to  quarry  and  bum.  In  order  to  bring  it  to  land,  it  will 
be  needfhl  to  make  an  inclined  plane  of  timber,  like  1^ 
tued  in  saw-mills,  and  the  machinery  of  the  saw-raill  iouie- 
diately  abore  will  drag  the  roi^k  to  the  bank  where  rt  is  to 
be  burned.  Wood  is  cheap  and  abundant,  but  refuse  slabs 
of  the  mill  are  the  cheapest  and  best  fuel  for  the  burning  of 
lime. 

Estimate  of  cost  of  100  casks  of  lime  :  .     <>n 

Quarrying  and  hauling  to  bank,  16  eti.  per  cask,  0iWlk 
Breaking  rock,  packiiq;  and  discharging  kiln,  10  eta,  MmM 
Three  days  attendance  on  kiln,  two  men,  -  -  tM 
Ten  cords  of  wood*  «t  76  cts.        .        ■        -        -       f^ 

Coat  of  Ibne,  1 00  ea^  in  bulk,  $^M 
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iM  hondred  casks,  at  30  cents,    ....     30.00 


Cost  of  100  casks  of  lime  packed,        ^58.50 
1^  38}  cents  per  cask  in  bulk — 58|  cents  per  cask,  packed. 

Tiie  result  will  not  vary  much  from  this  estimate.  Place 
gainst  it  the  present  price  of  lime  at  Rumford,  and  it  will  be 
len  how  great  a  saving  may  be  made  by  burning  this  lime- 


I  beg  leave  also  to  remark  that  the  rock  is  very  pure,  and 
■kes  strong  lime  of  good  quality,  but  at  the  same  time 
bflenre  that  some  of  it  will  burn  fine,  or  crumble  in  the  fire. 
J  chemical  analysis,  I  find  this  limestone  to  contain,  in 
Ml  parts : 

Insoluble  green  crystals,  -        -         30.8 

Oxide  of  iron,        -        *         -        -  1.2 

Carbonate  of  lime,         ...         78.0 


100.0 

Bsnia  fine  in  part,  but  slakes  quickly  and  makes  a  strong 
rbitemoriar  of  good  quality. 

AiinovER.  This  little  village  is  seated  on  an  elevated 
sUe  hnd  valley,  amid  an  amphitheatre  of  high  mountains, 
•^Irieh  skirt  the  horizon  all  around.  It  is  a  good  agricultural 
isHict,  and  the  people  are  active  and  enterprising.  Several 
BDtlemen  of  the  village  kindly  aided  us  in  the  examination 
r  the  rocks  and  minerals,  and  all  seemed  deeply  interested 
I  the  work  which  it  was  our  duty  to  perform.  The  latitude 
r  this  place  had  been  observed  by  Capt.  Bragg,  who  found 
to  be  N.  44^  40"*  4 1" ;  while  my  observation  gave  it  44^ 
)"■  39' ;  which  observations  agree  very  nearly  with  each 
Lher.  The  range  of  the  barometer,  &c.  intended  to  measure 
le  height  of  this  place  above  the  sea  level,  will  be  seen  in 
)e  tables  at  the  end  of  this  Report. 

While  in  Andover,  assisted  by  the  kindness  of  several  gen- 
emen,  I  visited  and  examined  every  locality  which  appeared 
)  be  of  economical  or  scientific  importance. 

One  mile  north  from  Virgin's  tavern,  on  the  estate  of  Mr. 
[oldsworth  Newton,  and  upon  the  west  branch  of  Ellis  river. 
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there  U  a  mall  depontof  exccDent  bog  iron  ore — too  limited, 
however,  to  be  of  valiM.  The  bed  is  but  ten  or  twelve  feel 
eqaareaod  about  a  foot  thick;  10X10=100  cubic  fect. 

Od  the  land  of  Eiekkl  Merrill,  one  and  a  hulf  milo  souib- 
eaat  from  the  Tillage,  there  is  a  larger  deposito  of  similar 
ore,  which  eiiita  along  the  brook  side,  and  is  tiAy  feet  h»t^ 
bj  ten  feet  wide  and  eighteen  inches  thick.  It  is  b  Rol'id 
pan  ore,  and  ii  underlaid  by  a  wiiile  silictouB  sand,  full  of 
not  ore.     60xlO=«600x  IJ=760  cubic  feet  of  ore. 

While  I  waa  engaged  in  examining  the  metellifbroiw  depo- 
sits, I  sent  one  of  the  assistants,  Mr.  Wall,  and  the  drafu- 
man,  in  company  with  Capt.  Ura^g  ami  nlher  f^entlcmen,  to  I 
examine  and  sketch  Frye's  Falls,  in  Andover  Surphu-  | 
These  falls  exists  upon  Frye's  stream,  a  tributary  o(  Ma 
river,  four  end  a  half  miles  from  the  village  of  Atidover,  and 
half  a  mile  from  the  road  lo  totvnship  B.,  upon  the  left  hand 
or  S.  W.  side  of  the  road.  This  stream  rushes  over  a  pre- 
cipitous mass  of  granite  gneiss  and  mica  slate  rocks,  pre- 
cipitating itself  by  a  fall  of  twenty-five  feet  into  a  rocky 
basin  below.  The  chnsm  is  fifteen  fret  wide,  and  tli6 
basin  fifty-five  feet  broad.  Here  the  waters  form  a  beautiful 
pool,  and  then  leap  again  by  a  second  fall  of  twenty  feel  ieto 
another  larger  and  shallower  reservoir,  from  whence  they 
descend  gradually  to  Sawyer's  brook,  wltich  runB  into  Elli> 
river. 

One  hundred  rods  above,  there  is  another  fall  of  water, 
which  precipilotes  itself  twenty  feet  over  similar  rocks,  wbitik 
stand  in  vertical  strata,  running  N.  E.,  S.  W.  This  full  alto 
produces  similar  pools,  which  are  collected  in  huge  granitic 
basins.  Above,  is  "  the  Channel,"  a  curiOus  taTUM,  -smM 
up,  as  if  by  artificial  masonry,  with  huge  blocks  of  gsMriM 
piled  one  on  another.  It  is  fifleen  or  twenty  feet  wMSiWA 
extends  to  the  distance  of  fifteen  rods  in  length.  '  i*-^" 

The  sketch  below,  furnished  by  our  acconpltihed^qMllli 
will  give  some  idea  of  one  of  the  views  above  deBcribaA»''j.>" 

.    ■    :•     «  .  I 

■      :     c-iiv' 
,  .....rtfj 
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Frje'a  Folia,  Andovcr  Sarplns; 


From  Andover,  we  pursued  our  course  to  Umbagog  Loko, 
travelling  over  a  rough  road,  that  crosses  a  broken  hilly 
country,  to  township  B.,  at  the  southern  extremity  of  the 
Lake.  On  the  road  to  this  place,  we  ascended  a  hill  and 
■topped  on  its  summit,  at  the  house  of  Mr.  West,  24lh  Sept. 
atfloon,  the  barometcrstood  at  2S.050,  T.  10"  cent.  lIcL<;ht 
oTthis  spot  nbove  the  town  of  Andover,  1036  feet.  The 
coantry  around  consists  of  high  mounlaina  and  rounded  hills 
of  granite,  gneiss,  and  mien  slate,  covered  with  a  good  soil, 
bearing  an  abundant  growtli  of  sugar  maple  and  bftcch  trees. 
The  mica  slate  is  found,  resting  on  the  sides  of  the  granite 
mountains,  and  is  exposed  in  numerous  places  along  the  road 
tide.  It  answers  very  well  for  hearth  stones,  and  is  some- 
times used  for  the  construction  of  forges  and  chimney  backs. 
From  Wcsl^s  hill,  we  descended  towards  the  Lake,  and  at 
the  house  of  Mr.  Thomas  Bragg,  one  and  a  half  miles  south- 
east from  the  head  of  the  Lake,  we  stopped  to  make  our 
observations,  Sept.  24th,  7  P.  M.,  barometer  h.  2S.360,  t.  G° 
cent.  In  the  evening,  I  took  astronomical  observations,  for 
determining  the  latitude  of  the  place.  By  observations  upon 
the  North  star,  it  was  found  to  be  N.  44°  42""  30* ;  and  by 
Alpha  Aquilo),  a  southcrD  atar,  N.  44<'  42°>  44* ;  Meridional 
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altitude  sun,  N.44^  42"  1 6*.& ;  or  the  mean  of  the  three  obser- 
vations, N.  44^-  4^"  30".  Variation  of  tlic  raagoelic  needle, 
13*  west.     '   _ 

Sept.  85tk;.at  Mr.  Bragg's,  9i  A-  M.,  barometer  28.664, T. 
6"  cent.  UOvel  of  Umbagog  Lake,  I li  A.M.,  baromeier h. 
29.221,  T/O"  cent.  Descent  from  Mr.  Bragg's  liouse  lo  tbo 
Lake,>33  feet. 

Baving  engaged  a  large  bnltcau  and  two  boatmen,  w 
■eCthit  for  the  exploration  of  tlie  Lake,  and  for  our  voyagt 
uffHjeMegalloivoy  river.  The  Umbagog  Lake  is  ao  irrcgulu 
sallow  stieet  of  water,  with  grassy  and  boggy  shores,  and 
.  is  lurrounded  by  lofty  mountains  of  granite,  which  were 
clothed  with  the  red  and  yellow  foUsgc  of  maple  and  btrcb 
trees,  the  former  greatly  predominating  and  covering  the 
mountains  to  their  very  summits.  Steering  ourcoorse  north- 
westward, we  sketched  a  panoramic  view  of  the  shores  of 
the  Lake,  and  arriving  at  the  Narrows,  stopped  lo  dine,  and 
to  take  some  additional  observations. 

At  noon,  25th  Sept.,  level  of  Lake,  barometer  29.249,  T. 
65^  F.,  t.  air  12°  cent.  Latitude,  by  meridional  alliludeof 
•un,  44"  ^O""  21)'.  Saddleback  Mountain,  a  lofty  eminence 
whose  name  is  descriptive  of  its  oullines,  bears,  centre,  S. 
26*  W.  Angle  of  elevation  from  the  Lake  level,  2" 
Speckled  Mountain  S.  10°  W.     Angle  of  elevation,  2^ 


S&ddlebkok  MounUin,  Umbagog  Lue, 
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Umbagog  Lake  is  eleven  miles  long,  and  the  Narrows  are 
«ght  miles  from  the  bead,  or  south  extremity  of  the  Lake. 
It  is  erroneously  laid  down  on  all  the  maps  of  the  State  ;  but 
we  have  been  able  to  obtain  a  more  correct  outline  from  the 
plan  furnished  us  by  Capt.  Wilson,  and  from  our  own  obser- 
ralions.  The  Lake  forms  a  remarkable  reservoir  for  the 
supply  of  the  Androscoggin  river,  and  acts  as  a  regulator  of 
ita  freshets.  When  the  Megalloway  rises,  it  flows  into  the 
Androscoggin  and  raises  its  waters,  so  that  they  run  back 
into  the  Lake  for  the  distance  of  two  miles,  having  the 
appearance  of  a  river  running  back  to  its  source.  The 
Androscoggin  rises  from  the  western  side  of  the  Lake, 
and  is  a  sluggish  stream,  with  low  grassy  banks,  five  feet 
highj  covered  with  scattering  swamp  maple  trees.  Its  whole 
aspect  reminds  us  of  the  appearance  of  the  Moose  river, 
where  it  flows  into  Moose  Head  Lake,  and  when  the  river  is 
tamed  back  into  the  lake  by  freshets,  their  similitude  would 
be  still  more  striking.  On  each  side,  there  is  low  land  which 
is  overflowed  by  the  freshets. 

Descending  the  Androscoggin  two  miles,  we  come  to  its 
eonAucnce  with  the  Megalloway  river,  which  is  here  100 
yards  wide,  and  has  low  banks,  covered  with  a  dense  growth 
of  swamp  maples  near  its  mouth,  but  farther  up  the  sugar 
maple,  spruce  and  birch  trees  abound,  and  the  soil  is  good. 
No  ledges  of  rock  present  themselves  on  the  shores  of  the 
river,  but  high  mountains  of  granite  rise  abruptly  at  a  short 
distance  back  from  its  shores.  Duskin  Mountain  presents 
its  high  and  sharp  peak  in  the  north. 

Arrived  at  Lombard's  landing,  we  left  the  boat  and  walked 
to  his  house.  25lh  Sept.,  6  P.  M.,  four  feet  above  level  of 
Megalloway  river,  at  Lombard's  landing — barometer  h. 
39.260,  T.  63®  F.  At  Lombard's  house,  we  spent  the  night, 
and  next  morning,  86lh,  7  A.M.,  barometer  29.300,  T.  8« 
cent.  Leaving  this  place,  we  returned  to  the  river,  and 
taking  our  boat,  ran  up  the  river  to  Capt.  Wilson's,  at  the 
first  falls  upon  the  stream.  The  Megalloway  is  extremely 
serpentine  in  its  course,  winding  its  way  amid  high  moun- 
tains, while  its  banks  are  composed  of  a  sandy  loam,  covered 
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thickly  with  maple  trees.    Large  angolar  manes  of  graoite 
rocks,  which  have  been  hurled  from  the  moniitaijiay  are  pio* 

fusel  V  scattered  in  the  soil. 

Three  miles  above  Lombard's,  by  the  river,  the  water 
becomes  more  rapid,  and  is  shallow,  while  its  banks  aia 
higher.  Four  miles  farther,  we  come  to  deeper  and  moia 
sluggish  water,  with  gravel  bottom,  and  the  river's  banks  aia 
clothed  with  an  abundance  of  large  sugar  maples.  Stop- 
ping  at  Ilibbert's  house  to  dine,  I  took  a  meridional  altiinds 
of  sun,  by  which  the  latitude  of  the  spot  is  ascertained  to  bs 
44**  57™  52». 

Noon,  26th  Sept.,  barometer,  eight  feet  above  level  of 
river,  29.440,  T.  16^  cent,  or  62<^  F. 

Diamond  Mountain  bears  N.  66^  W. ;  angle  of  elevation 
9^  29"".  Aziscoos  Mountain  bears  N.  46^  SO"^  £. ;  angle 
of  elevation,  5®  49™. 

4}  P.  M.,  26th.  Arrived  at  Wilson's  landing,  and  eightfeflt 
above  level  of  river,  barometer  S9.400,  T.  ITJ**  cent.  Walk- 
ing to  the  house,  which  we  reached  at  5|  P.  M.,  barometat 
29.315,  T.  16^  cent. 

Capt.  John  M.  Wilson  has  cleared  for  himself  a  farm  vpoQ 
this  secluded  spot,  on  the  borders  of  the  Megalloway,  at  the 
falls,  and  is  there  constructing  a  saw  mill  for  the  purpose  of 
sawing  boards.  He  is  a  gentleman  of  high  intelligence,  and 
is  more  familiar  with  the  topographical  features  of  the  sm*- 
rounding  country,  than  any  other  person  with  whom  I  am 
acquainted.  He  states  that  for  four  years  past  more  than  sB 
million  feet  of  pine  timber  have  been  sent  down  the  streaOi 
per  annum.  The  Merrimack  Company,  winter  before  lastf 
cut  and  put  into  the  river  no  less  than  five  million  feet  of 
logs,  but  last  year,  only  three  million  feet.  The  logs  wers 
principally  cut  on  No.  4,  of  the  1st  Range.  On  township 
A  2,  there  arc  saw-mills,  where  boards  and  shingles  are 
sawed  for  the  Portland  market.  Aziscoos  Mountain  is  in 
No.  5,  of  the  second  Range,  and  is  one  of  the  most  remark- 
able peaks  seen  from  this  river. 

The  Megalloway,  (according  to  the  experienced  hunter  on 
those  waters,  Mr.  Miner  Hilliard,  of  Colebrook,  N.  H.,)  rises 
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b  farther  north  than  has  been  commonly  represented, 
le  has  followed  it,  in  his  course  around  the  Camel's  Rump 
intain,  and  ten  or  eleven  miles  farther  north  than  its 
ces  are  laid  down  upon  Greenleaf 's  map,  which  repre- 
8  our  boundary  much  too  far  south  of  the  true  line  of 
treaty  of  1783.  The  land  to  the  south  of  the  high- 
Is  dividing  the  waters,  which  form  the  boundary  line,  are 
ed  to  be  much  higher  than  at  the  present  New  Hamp- 
e  comer,  and  the  hills  fall  off  very  rapidly  towards  the 
th.  The  rocks  are  stated  to  be  argillaceous  slate,  and 
growth  of  forest  trees  to  be  chiefly  sugar  maple,  birch, 
ch  and  spruce. 

leing  desirous  of  learning  more  particularly  the  nature  of 
t  section,  and  having  an  opportunity  of  sending  one  person 
Cr.  Hilliard's  little  skiff,  I  requested  one  of  the  assistants 
;o  with  him,  and  fully  explore  the  region  in  question, 
iO  Dr.  Stephenson  at  once  volunteered  his  services,  and 
performed  that  arduous  duty  in  a  most  satisfactory 
iqeri  braving  many  hardships  peculiar  to  such  a  cruise. 
mrith  I  present  the  results  of  his  researches,  by  which  it 
I  appear  that  the  opinions  of  Mr.  Hilliard  and  of  Capt. 
iltOD  are  fully  substantiated,  while  at  the  same  time,  we 
m  a  vast  deal  of  additional  information  relating  to  the 
logical  and  topographical  features  of  the  country, 
t  was  impossible  for  me  to  go  farther  on  this  route, 
lent  abandoning  engagements,  which  I  had  made,  to 
lore  other  districts ;  and  hence,  af\er  supplying  Dr. 
phenson  with  the  necessary  camping  fare,  we  turned  our 
leau  down  stream,  and  returned  to  Umbagog  Lake. 
9th  Sept.,  2  P.  M.,  four  feet  above  level  of  Umbagog 
;e,  barometer  28.800,  T.  17^  cent, 
ktober  1st.  Returned  to  Andovcr,  where  I  took  some 
itional  observations  and  topographical  sketches,  and  then 
mined  all  those  localities,  which  the  citizens  of  the  town 
bed  me  to  explore.  An  account  of  those  which  are 
)t  important,  has  already  been  rendered. 
Lfter  making  such  researches  as  were  needful,  we  set  out 
Rumford  Falls,  which  I  have  before  described,  and  then 

14 
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continued  our  route  to  Diifield,  crossing  a  sRiall  ford  at 
Swift  River,  and  riding  Blong  the  banks  or  the  beautifal 
Androscoggin,  we  reached  tlie  taTtm  kept  by  Col.  S.  Monill, 
in  DiiBeld.  3d  October,  7  P.  M.,  bsrometer  29.5S4,  T.  9** 
cent. ;  4lh  Oct.,  7  A.  M.,  29.770,  T.  4"  cent. 

The  rocks  in  DixGeld,  are  wholly  of  the  primnry  clou, 
such  as  gneiss  and  granite  rocks.  The  strata  of  the  forinei 
run  N.  N.  E.,  S.  S.  W.,  and  dip  S.  E.  8n«. 

The  latitude  of  Dixfield,  by  Dicndional  altitude  of  ran, 
N.  44"  32"  46'.  Variation  of  magnetic  needle,  12*  TV. 
4lh,  I  P.  M.,  barometer  39.736,  T.  13"  cent. 

T^e  Sugar  Loaves  are  two  remarkable  eminences  in  Dii- 
field, bearing  N.40''  E.  from  the  meeting-house,  in  the  village-    | 
They  were  formerly  examined  by  my  assistants,  and  are    I 
stated  to  be  composed  entirely  of  granite,  deeply  worn  bj 
diluvial  markings.  ' 

From  Dixfield,  we  journeyed  on  to  Wilton,  where  soma 
important  observations  were  made,  respecting  thp  gcologicil 
and  agricultural  resources  of  that  town  and  its  vicinity. 
One  mile  from  Holman's  hill,  we  examined  a  bed  of  lim^ 
stone,  which  is  included  in  mica  slate  and  is  cut  through  by 
a  basaltic  dyke,  two  feet  wide,  ranning  in  a  N.  W.,  S.  E- 
direction,  and  associated  with  transparent  crystals  of  calca- 
reous spar.  The  limestone  is  of  good  quality,  and  some  of 
it  has  been  buraed  for  lime. 

At  Maj.  Willard's  hotel,  in  Wilion,  4th  Oct.,  7  P.  It, 
barometer  29.480,  T.  9^  cent,  flth  Oct.,  7  A.  M.,  29,83ft 
T.  Pi"  cent. 

From  the  decomposition  of  neighboring  limestone  rockiia 
small  quantity  of  lime  is  found  disseminated  in  the  soil,  and 
hence  it  is  productive  of  good  cropsof  wheat.  A  specimen 
taken  from  the  field  of  Mr.  McCully,  where  a  crop  of  forty- 
eight  bushels  of  wheat  had  been  raised  per  acre,  gave  the 
following  results,  upon  mechanical  and  chemical  analysis: 
Pebbles,        -        -         176  . 

Sand,  -        -         162 


Fine  soil, 
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[Chemical  analysis,  on  100  grains  : 

Water,  • 5.0 

Veg.  matter,  soluble  in  an  alcaline  solution,  12.0 

Insoluble  vegetable  matter,       .        .        -  5.5 

Silica,      --.--.-  54.2 

Alumina,          -...-.  10.6 

Sub.  Phos.  alumina,          .        .        -        .  3.0 

Per.  Ox.  iron,           -        ...        -  7.0 

Manganese,     -        -        -        -        -        -  1.0 

Lime,      -        -        -        -        -        -        -  1.5 


99.8 

Carthage.  This  town  possesses  some  valuable  localities 
limestone,  which  were  fully  examined.  The  most  im- 
rtant  beds  occur  in  the  south  part  of  the  town,  a  quarter  of 
nile  northeast  from  the  Dixiield  line,  and  eight  miles  west 
MD  Wilton,  on  the  estate  of  Mr.  Isaac  Reed.  An  abruptly 
eeipitous  hill,  on  the  northeast  side  of  the  Weld  road, 
pOBCB  this  rock.  There  are  seen  two  large  beds  of  granular 
imtone,  included  in  mica  slate,  running  N.E.,  S.  W.,  and 
ipimg  to  the  N.  W.  40^,  the  strata  having  been  much  dis- 
irbed  by  the  intrusion  of  a  large  granite  vein,  which  divides 
le  limestone  beds.  This  hill  rises  eighty  or  ninety  feet, 
^rpendicular  elevation,,  above  its  immediate  base,  and  the 
iff  of  limestone  is  sixty-six  feet  high,  with  a  slope  of  30^  or 
irty-two  feet  perpendicular.  The  width  of  the  limestone 
as  measured  and  found  to  be — southern  bed,  sixty-seven 
et — northwestern  bed,  twenty  feet.  It  extends  for  a  great 
stance,  but  the  soil  concealed  it  from  view,  so  that  I  could 
>t  measure  its  length.  Northwest  from  this  locality,  there 
,  beside  several  similar  beds,  a  very  large  tract  of  lime- 
one,  belonging  to  Mr.  William  Winter,  which  is  eighty  feet 
idc.  Descending  from  the  hill  to  the  northwest,  we  come 
»  the  farm  of  Benjamin  Winter,  where  there  is  a  bed  of 
[)od  limestone,  sixty  feet  wide  and  of  great  extent  in  length. 
All  the  above  mentioned  limestones  are  included  in  mica 
ate  rocks,  and  are  admirably  situated  for  quarrying — the 
round  being  high,  affords  ample  drainage,  and  the  rock  it 
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eanlf  blasted  oat  in  aBormoua  masses.  By  chemieii 
aiiKljriU,  I  hive  aseertaiiMd  the  composition  or  this  limeaione 
to  be,  io  loo  graioB :  Wintei'a.  lUodV 

ffilex 8.8  23.4 

Ox.  iroo,  -       •        -        1.4  0.4 

Carbonate  of  lime,   •        -      89.3  ~6.i 

1 00.0  1 00.0 

It  may  be  advantageonaly  burned  for  lime. 
The  following  estimate  inll  shew  the  expenses  and  pntt 
on  the  work,  in  case  100  casks  are  burned  at  a  time  : 
Quarrying,  3  cents  per  cask,        -        -        .        ^3l00 
Teh  cords  of  wood,  at  7&  eta.       -        .        _  7.SQ 

Four  days'  labor,  two  men,  at  1 .00,       -        -  S.0Q 

Packing  and  discharging,     -         -        .         .  c.OO 

ForlOOcaaksof  lime,inbulk,         -       $24.50 
One  hundred  littae  casks  at  20  cents,  -         30.00* 

Cost  of  100  casks  of  lime,  packed,         $44.50-  I 
Or  24}  cents  per  cask,  in  bulk — 44|  cents  per  cask.  packML 
Thomaston  lime  cosU,  at  Wilton  and  Carthage,  92.sa 
$S.&0  per  cask. 
44i 

jt2.05i  clear  gun  per  cask,  by  burning  the  Canbage  rack. 

Since  it  is  clear  that  this  lime  wilt  answer  for  every  ordimff 
purpose,  it  will  be  for  the  interest  of  the  people  of  Corlhag^ 
Wilton,  Diziield,  and  vicinity,  lo  set  up  kilns  forthwith.  Id 
case  three  hundred  casks  should  be  burned  at  a  time,  shaoU 
the  demand  require  that  quantity,  it  is  easy  to  make  the  lime 
at  the  cost  of  forty  cents  per  cask.  So  important  is  the  appli- 
cation of  lime  dressing  to  soils,  where  wheat  crops  nre  to  be 
raised,  I  apprehend  the  farmers  will  not  let  this  limolCMtf 
remain  as  it  has  been  for  ages — a  buried  traasarv.         "<«» 

Specimens  of  mineral  waters  were  brought  to  tat  '1km 
Jay,  and  on  testing  them  by  chemical  means,  I  found  iMf 
contained  carbonate  of  iron  and  sulphate  of  lime,  bat  tlliV 
are  too  weak  to  have  much  efficacy  as  chalybeate  miuiEP' 

On  the  farm  of  Mr.  Woodward,  thers  occur  bovldoft'tif 
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girauwacke,  with  terebratulse  impressions,  the  rounded  rocks 
being  three  feet  in  diameter.  These  boulders  evidently 
came  from  the  great  bed  to  which  I  have  formerly  alluded, 
u  crossing  the  country  from  Parlin  Pond  to  the  Aroostook 
fiver,  and  were  deposited  here  by  diluvial  transportation 
from  the  north. 

On  Mr.  Pike's  farm,  the  rocks  are  mica  slate,  and  run  N. 
66^  E.,  S.  55*^  W.,  dipping  to  the  N.  W.  lO^.  On'the 
ledges  there  are  diluvial  scratches,  running  N.  15^  W.  and 
S.  1 5^  £.,  which  are  from  one  to  two  inches  in  width,  and 
half  an  inch  deep. 

TfJfPLE.  In  this  town,  I  examined  the  estate  of  Mr.  Joel 
Tamum,  an  old  gentleman  who  is  very  curious  in  mineral 
matters,  and  has  made  quite  a  collection  of  curiosities,  upon 
which  he  places  high  value.  The  most  important  of  his 
minerals,  however,  appeared  to  be  several  beds  of  blue 
granular  limestone,  which  are  from  ten  to  thirty-five  feet 
wide,  and  run  N.  £.,  S.  W.,  for  a  long  distance,  dipping  to 
the  N.  W.  This  limestone  can  easily  be  wrought  to  the 
depth  of  twelve  feet  by  the  immediate  drainage.  The  lime- 
Hone  is  enclosed  in  micaceous  and  talcose  slate  strata,  the 
Imtter  rock  having  such  a  degree  of  softness  as  to  cut  like 
foapstone  into  fire  jambs,  &c.  It  is  a  valuable  rock  for 
baiiding  lime  kilns,  as  it  withstands  perfectly  the  action  of 
fire.  It  may,  therefore,  be  of  value  to  the  inhabitants,  for 
that  purpose.  Mr.  Varnum  saves  the  saw-dust  of  this  rock, 
lor  the  purpose  of  sharpening  razors,  and  he  assured  me  that 
he  sold  it  for  six  cents  per  ounce.  Some  of  the  more  silicious 
varieties  of  the  talcose  slate,  he  cuts  into  hones,  which  he 
values  at  twenty-five  cents  each. 

From  Wilton,  I  went  to  Farmington,  and  there  took  a 
number  of  observations  for  latitude  of  the  place,  and  for 
variation  of  the  compass.  Latitude  44*^  42*"  30"  ;  variation 
by  sun's  amplitude,  1 1^  20"*  W.  My  object  in  this  excursion, 
was  to  learn  more  facts  relating  to  the  iron  ore  of  Phillips; 
but  the  state  of  the  weather  prevented  our  fully  accom- 
plishing that  purpose. 
10th  October,  we  set  out  from  Phillips  to  explore  the  crest 
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of  Saddleback  Moantun,  and  travelled  to  Madison,  where 
we  obtuned  a  gntde  to  conduct  U9  through  the  tangled 
woods,  and  to  aid  oa  in  carrying  our  mineral  v])ccini«ns  asd 
instmmenta.  The  heaveti^  looked  unrsTorable  to  our  onlcr- 
priie,  but  we  hoped  for  clear  weather,  and  set  out  for  the 
mountain.  Travelled  through  the  thick  forest,  until  tre 
came  to  a  hill,  seTen  htindred  and  twenty  feet  high,  clad 
with  spruce  trees  and  composed  of  loose  blovks  of  granite. 
We  then  descended  into  a  valley,  in  view  of  the  mountain. 
Arriving  near  the  borders  uf  h  little  pond,  we  pitched  our 
tent,  and  encamped  for  the  nighl.  A  heavy  tempest  n>)M 
over  the  moantain  to  the  westward,  and  gave  us  bnt  lilll* 
encouragemcDt,  since  this  betokened  a  storm.  During  the 
night  the  rain  descended  in  torrents,  and  all  the  next  day 
continued,  so  that  we  were  completely  drenched  with  water. 
The  mountain  was  completely  enveloped  in  clouds  and  dark* 
nesB.  Wotting  until  noon,  without  any  prospect  of  cleat 
weather,  it  was  resolved  by  unanimous  consent,  to  abandon 
our  attempt  for  a  while,  and  we  returned  to  Piiillips.  The 
storm  continued  incessant  for  eight  days,  and  the  whole 
mountain  top  was  thickly  dad  with  snow,  so  that  all  pros- 
pects of  making  a  succBBsful  exploration  for  iron  ore,  were 
cut  off  for  the  season. 

During  the  stormy  weather,  wg  remained  at  Phillips,  aiid 
finished  our  tabular  calculations,  drawings,  &.c.  &.c. 

16th  October,  we  set  out  foe  Kingfield,  passing  tlirougb 
the  town  of  North  Salem,  for  the  purpose  of  making  soM 
sketches  of  Mt.  Abraham,  and  in  order  to  renew  our  forinei 
observations  at  Heath's,  llj  A.  M.,  16th  Oct.,  at  HMtM 
barometer  29.162,  T.  9°  cent 

16th,  Kingfield,  1}  P.  M.,  barometer  29.468,  T.  10^  oonL 
6  P.  M.,  barometer  29.550,  T.  8«  cent 

Visited  Boynton  &.  Quint's  farms,  in  Lexington,  wfaaM 
large  masses  of  limestone  occur,  scattered  in  the  fielda,  aid 
have  been  used  in  attempting  to  moke  lime.  It  is  too  poor 
a  rock  for  the  purpose,  and  is  not  in  place.  The  ladglri 
are  silicioua  slate,  containing  frequent  veins  of 
Porphyritic  granito,  in  bunldera  and  huge  blocks, 
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abundantly  in  the  soil.  Pyritiferous  slate  also  abounds.  Being 
satisfied  that  the  limestone  was  not  available,  I  returned  to 
Kingfield,  where  I  obtained  some  interesting  agricultural 
mformation.  The  soil  is  of  good  quality,  bearing  good  crops 
of  potatoes  and  of  wheat.  Benjamin  Webster  informed  me 
that  he  cultivated  about  half  an  acre  of  intervale  land,  where 
the  crop  had  been  winter  killed — and  ploughing,  without 
harrowing  the  ground  afterwards,  planted  ten  bushels  of 
potatoes,  and  manured  with  nine  cart  loads  of  long  barn 
manure,  which,  instead  of  being  put  into  the  hills,  was  spread 
upon  the  surface.  From  this  planting,  he  obtained  one 
hundred  bushels  of  excellent  potatoes.  Beside  this  field, 
was  another,  which  was  treated  in  similar  manner,  but  the 
manure  was  harrowed  in.  From  one  and  a  half  acres,  but 
one  hundred  and  twenty  bushels  of  potatoes  were  raised, 
and  they  were  not  so  large  or  good  as  those  above 
mentioned.  This  fact  seems  to  denote  some  advantage  in 
superficial  manuring;  but  we  cannot  decide  so  important  a 
question  without  other  and  more  complete  evidence. 

One  and  a  half  bushels  of  wheat,  sowed  upon  three  quar- 
ters of  an  acre  of  land,  yielded  to  the  same  farmer,  thirty 
bushels  of  wheat.  The  average  crop  in  town  does  not, 
however,  amount  to  more  than  fifteen  bushels  to  the  acre, 
while  the  largest  crops  are  forty  bushels. 

It  was  our  intention  to  have  explored  Mt.  Bigelow,  a  lofly 
mountain  upon  Dead  River,  but  the  snow  covered  its  surface 
and  forbad  any  researches  into  its  geology,  so  that  we  reluc- 
tantly abandoned  the  enterprise  for  the  season,  with  the 
intent  of  taking  up  the  Dead  River  section,  on  a  future 
occasion^  and  completing  it  at  once. 
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Mt  Btgelow  I'roin  New  I'oil  und. 

From  Kingfield,  we  went  lo  New  Poriland,  and  on  mat 
way  examined  the  estate  of  Mr.  Thomas  Wyman.  The  roctl 
are  strongly  charged  with  pyrites,  which  is  magnetic,  cauneg 
a  powerful  deflection  of  the  magnetic  needle.  I  Sth  October, 
7   A.  M.,  at  New  Portland,  barometer  29.930,  t.  6°  cBDt 

The  village  of  New  Portland  is  a  large  and  ftourish'rOf 
town,  having  a  pretty  good  soil,  bearing  crops  from  twain 
to  forty  bushels,  according  to  the  soil  and  the  dressing.  From 
the  specimens  of  the  wheat  seen  at  the  flour  mill,  I  should 
not  consider  it  generally  of  the  first  quality,  it  not  being  foil 
and  heavy  ;  but  there  were  some  samples  ofexcellent  qualitj. 
From  the  nature  of  the  soil,  I  should  have  anticipated  sue! 
a  result,  for  it  is  generally  of  granitic  origin,  and  is  poorll 
lime,  a  deficiency  easily  remedied. 

Limestone  occurs  near  the  borders  of  the  Vineyard,  ami 
Mr.  Wall  having  visited  the  locality,  brought  home  some 
epecimcns  resembling  the  variety  of  rock  which  occurs  in  tho 
town  of  Strong.  The  masses  were,  however,  loose,  but  by 
searching,  it  may  be  found  in  pisce.  ^ 

On  the  road  to  Anson,  three  miles  east  from  Hanfoolfc 
there  are  diluvial  marks  on  the  ailicious  slate,  which  ran  ^y 
10<',  IS''  W.,  and  S.  lO**,  «nd  15«  E.  The  slate  stntm  na^ 
N.  bb"  E.,  B.  55"  W.,  and  are  nearly  vertical  in  tiilir 
inclination. 
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On  Mr.  Churchiirs  &rin,  a  very  rich  pyritiferous  slate 
occurs  abundantly,  and  by  its  decomposition,  it  has  pro- 
duced a  small  bed  of  excellent  bog  iron  ore  in  the  meadow 
below,  which  is  but  two  rods  square,  and  about  one  foot 
thick,  and  hence  insufficient  for  practical  uses  in  the  manu- 
facture of  iron.  It  will,  however,  make  fine  red  ochre,  on 
being  burned  and  pulverized,  and  may  be  used  for  paint. 
The  pyritiferous  slate  is  so  rich  in  sulphuret  of  iron,  as  to  be 
worth  working  for  copperas,  and  will  make  at  least  its  own 
weight  of  the  crystalized  salt.  The  present  price  of  trans- 
portation of  goods  from  this  place  to  Augusta,  is  fifty  cents 
per  cwt,  and  thirty-two  cents  to  Waterville.  Wood  is 
worth  about  one  dollar  per  cord,  on  the  spot.  Even  at  this 
rate,  the  manufacture  of  copperas  from  this  rock  might,  if 
skilfully  managed,  prove  profitable,  when  factories  upon 
the  Kennebec  waters  produce  a  demand  for  the  article. 

From  Anson,  we  returned  to  Augusta,  sending  a  party  of 
the  assistants  to  examine  the  roofing  slate,  above  Bingham, 
while  I  went  to  Norridgewock  and  Skowhegan,  for  the  pur- 
pose of  obtaining  some  additional  information,  and  to  allow 
the  draftsman  to  make  sketches  of  several  interesting  scenes, 
on  the  way. 

Near  the  north  line  of  Clinton,  upon  the  margin  of  **  Fifteen 
mile  Stream,"  in  Skowhegan,  there  occur  several  large 
deposits  of  bog  iron  ore,  some  of  which  is  solid  and  of  good 
quality  ;  while  a  much  larger  proportion  is  in  the  state  of  fine 
powder,  or  yellow  ochre  and  brown  oxide  of  iron.  The 
Bolid  ore  makes  good  iron,  but  tho  pulverulent  variety 
contains  a  considerable  proportion  of  arsenic,  derived  from 
^he  arsenical  pyrites,  from  the  decomposition  of  which  the 
l>og  ore  was  formed.  It  is  unsuitable  for  the  manufacture  of 
\}BT  iron,  but  will  make  cast  iron  of  sufficiently  good  quality 
for  ordinary  castings,  and  there  is  an  ample  supply  of  ore  for 
B  blast  furnace. 

On  the  estate  of  Mr.  Sampson  Parker,  I  examined  the 
length,  breadth  and  depth  of  iron  ore,  and  obtained  the 
following  results : 

Length,  480  feet — ^width,240 — average  depth,  one  foot. 

15 


.       •!' 
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4S0XS40=1 15,300  cubic  feet  of  «Mni.*  ' 

On  the  estate  of  Mr.  Jonas  Barrill,  there  ii  ite'ft  talif 
bog  iron,  1 320  feet  long,  3S  feet  wide,  and  one  fiiM  iiMpI 
depth :— 1320X33=43,560  cubic  feet  of  brt.  .    -  -  ^ 

Two  miles  northwest  from  this  place,  tbcM  to  R  li!|f 
deposit  of  similar  ore,  upon  the  estate  of  Meaartf.  BHlN^ 
Sanbum  &  Foster,  the  deposit  being  discoveted  In 
places  over  an  area  of  four  acres  of  swampy  land. 

On  the  land  of  Mr.  Pitts,  three  milet  northMTMl 
Parker's,  there  is  also  a  deposit,  one  hundred  rods-  iR  lU|i|i|i 
and  from  one  to  two  rods  wide.  Southeast  froaajNilBM^ 
on  the  land  of  Mr.  Hood,  there  ib  also  a  bed  rf  gUfMf  iM 
solid  bog  iron,  of  considerable  extent,  estimated  to  be  aHM 
thirty  acres  of  swamp,  the  greater  part  of  which  to' 
with  iron  ore.  In  Mr.  Sanburn's  swamp,  there  to  an 
three  quarters  of  an  acre  filled  with  bo^  iron. 

The  whole  extent  of  the  swampy  land,  in  which  the 
mentioned  ores  occur,  is  from  two  to  three  miles  in  R 
west  and  southeast  direction,  bordering  upon  the 
Mile  Stream.     It  is  evident  that  a  sufficiency  of  ttoa 
may  there  be  obtained  for  the  supply  of  a  blast 
capable  of  smelting  from  one  to  two  tons  per  dayy 
wood,  suitable  for  making  charcoal,  abounds  in  the 
— standing  trees  being  worth  twenty-five  cents  per  coM^ 
the  cutting  fifty  cents  per  cord.    Charcoal  cad  be 
six  cents  per  bushel,  in  any  quantity  desired,  and  the  hMftp'^ 
of  it  two  and  a  half  miles  to  the  furnace,  would  coilefl 
dollar  per  hundred  bushels.  '  ■  '* 

There  is  a  fall  of  six  feet  pitch  in  the  river,  one  mile  oertto 
east  from  Fishon's  Ferry,  where  a  dam  eight  feet  high,  Bri^ 
be  built,  and  a  pond  flowed  back  for  the  distance  of  two  (jbl 
a  half  miles,  so  that  the  iron  ore  can  be  brought  duwii^^ 
scows,  to  a  furnace  erected  at  the  dam.  Limestone,  anlrilil 
for  a  flux,  abounds  in  the  vicinity.  <  If 

Should  a  furnace  be  erected  at  this  place,  the  Mi^ 
ore  should  be  selected  for  smelting;  and  if  it  is  roeMrf 
before  it  is  introduced  into  the  furnace,  it  will  be  M 
a  great  measure  fireed  from  the  traces  of  araeoto,  aad 
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will  then  make  good  cast  iron.  I  have  examined  the  bar 
iron,  made  from  the  fine  powdered  or  yellow  ochre,  and 
find  that  its  bad  qualities  are  owing  to  the  existence  of  con- 
siderable quantities  of  arsenic,  which  it  contains,  and  that 
substance  prevents  its  welding  firmly,  and  makes  it  "  short" 
or  brittle  under  the  hammer.  During  the  attempts  to  weld 
bars  of  such  iron,  the  white  fumes  of  arseuious  acid  are 
observed  to  rise  from  the  iron,  and  the  arsenical  or  garlic 
odor  fills  the  room  in  which  the  operation  is  carried  on. 

On  account  of  the  above  mentioned  bad  qualities  of  the 
Clinton  bog  iron,  the  forge  formerly  established  at  that  place 
was  abandoned,  the  iron  having  a  very  low  reputation  in  the 
market.  Arsenic  does  not,  however,  do  any  essential  injury 
to  common  cast  iron,  and  hence  I  advise  the  working  of 
the  above  described  ore  into  castings.  If  it  is  collected  just 
as  it  is  found,  the  lumps  and  ochreous  oxide  being  mixed 
together,  I  should  advise  the  washing  out  of  the  fine  powder 
by  means  of  a  current  of  water,  and  by  this  process  the  good 
ore  may  be  completely  separated,  and  the  fine  ochre  which 
subsides  from  the  water,  may  be  roasted,  and  thus  converted 
into  red  ochre  for  paint,  which  may  be  made  in  any  dcsireti 
quantity,  and  afibrded  at  a  very  low  price. 

The  following  analyses  exhibit  the  composition  of  the  iron 
ores  from  Skowhegan.  100  grains  of  bog  ore  from  Mr. 
Foster^s  swamp,  of  brownish  color  and  compact  structure  : 

Water,         -  -         18.0 

Silex,  -        -        .        13.4 

Per.  oxide  of  iron,         -        6S.6=Iron,  48  per  ct. 

100.0 

On  roasting  the  ore,  there  is  a  slight  odor  of  arsenic, 
which  is  in  too  small  quantity  to  be  separated. 

100  grains  fi-om  Mr.  Jonas  Burriirs  bog  : 

Water  and  vegetable  matter,     -      33.0 

Silex, 4.4 

Per.  oxide  of  iron,   -        -        -      62.0=Iron,  42  per  cent. 

99.4 
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At  Brown's  Corner,  in  ClintcMi,  on  the  estita  of  Mr.  Ldn 
Brown,  quarries  have  been  opened  for  limeetotte,  wUchrfaM 
been  burned  under  the  direction  of  Mr.  Leander  Hmmj. 
The  rock  is  a  blue  argillo  fermginoiii  limettone,  ehaiged 
with  numerous  crystals  of  iron  pyriteSi  and  makes  m  brawa 
colored  lime,  sufficiently  strong  to  slake  and  anawerflt 
agricultural  purposes.  The  strata  run  N.  50^E.y  8.  6(P  Wi^ 
and  dip  85''  S.  E. 

100  grains  of  the  limestone  yield,  by  chemical  analysis:  *' 
Insoluble  slate,        ....        48.0 
Per.  oxide  of  iron,    -        -        -        -  S.0 

Carbonate  of  lime,  -        -        -        -        64.0 

100.0      '    ^' 

Limestone  also  occurs  on  the  estate  of  Mr.  A.  Bromi,  k( 

Clinton,  and  specimens  analyzed,  give  the  following  resdirt 

Insoluble  slate,        -        -        .        -        n.%        %«» 

Per.  oxide  of  iron,  -        ^        •        -  6.0         '^ 

Carbonate  of  lime,  -        -        ^        -        76.8* 


100.0 

At  Clinton  Falls,  there  is  also  an  abundance  of 
limestone,  occurring  in  regular  strata  which  run  N.  48^  Cf 
S.  48^  W.,  and  dip  S.  E.  76^.  It  contains  numeroua  nUm 
of  calcareous  spar,  and  is  in  many  places  of  sufficiently  gesi 
quality  to  burn  into  iftrong  and  good  lime. 

At  Mr.  Abijah  Brown's,  a  well  sunk  to  the  depth  of  twei^ 
feet  disclosed  a  bed  of  fossil  marine  shells,  which  deposit  •« 
forty  or  fifty  feet  above  the  level  of  the  Kennebec  river,  St 
that  place,  and  this  altitude  corresponds  very  nearly  with 
the  greatest  height  of  the  tertiary  deposits  in  Maine. 

On  reaching  Augusta,  I  went  immediately  to  Whitefiei4( 
to  examine  a  bed  of  limestone,  specimens  of  which  had  besa 
sent  to  me.  On  Enoch  Heath's  farm,  there  is  a  bed  of  thif 
rock,  running  N.  63°  E.,  S.  53^  W.,  and  dips  to  the  S.  E.  BCft' 
It  is  cut  across  by  a  trap  dyke,  eight  inches  wide.  Soath^ 
east  from  this  bed,  occurs  another  of  similar  character,  four 
feet  wide,  running  in  a  parallel  direction  with  the  aboTe^ 
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Both  these  localities  have  been  wrought  to  a  trifling  extent, 
a  small  kiln  capable  of  burning  fifty  casks  at  a  time,  being 
set  once  a  year.  The  lime  is  of  good  quality,  and  is  used 
by  the  inhabitants  of  the  town.  It  is  not  easy  to  drain  the 
quarries  below  the  depth  of  eight  feet,  and  hence  they  are 
not  so  available  as  another  locality  which  I  shall  describe. 

On  the  farm  of  Mr.  Joseph  Jcwett,  two  miles  south  from 
Davis'  tavern,  in  Whiteiield,  four  miles  northeast  from 
the  East  River,  a  branch  of  the  Kennebec,  a  large  bed  of 
excellent  limestone  was  accidentally  discovered,  in  ploughing 
the  field.  The  discovery  having  been  made  but  a  few  days 
before  my  arrival,  I  had  an  opportunity  of  inspecting  the 
rock,  which  the  owner  had  just  uncovered.  The  bed  is 
fifteen  feet  wide,  and  I  traced  it  for  the  distance  of  one  hun- 
dred and  fifty  feet  in  length.  It  runs  N.  E.,  S.  W.,  and  dips 
about  SO^  S.  E.  It  is  favorably  situated  for  working,  and 
can  be  drained  easily  to  the  depth  of  fifteen  feet.  The  rock 
is  a  white,  fine  granular  limestone,  shaded  with  blue  clouds, 
and  will  make  good  lime.  Wood  costs  from  one  dollar  to 
one  dollar  and  twenty-five  cents  per  cord,  on  the  spot,  and 
labor  is  obtained  for  fiAeen  dollars  per  month.  Under  such 
circmiistances,  it  is  evident  that  the  lime  may  be  burned 
profitably. 

24th  October,  I  visited  Patricktown,  for  the  purpose  of 
examining  the  iron  ore,  said  to  have  been  found  there. 
Several  of  the  gentlemen  interested  in  the  locality,  accom- 
panied me  to  the  mine,  and  we  examined  it,  and  found  that 
it  was  not  of  any  value.  It  is  situated  on  the  farm  of  David 
Patrick,  eastward  of  the  centre  of  the  town,  and  is  a  mass  of 
hornblende  rock,  imbedded  in  gneiss,  running  N.  E.,  S.  W. 
The  hornblende  rock  contains  manganesion  garnets,  oxide 
of  manganese,  and  small  veins  of  magnetic  iron  ore.  mixed 
with  brown  pyrites.  The  latter  mineral  would  destroy  its 
Talue,  even  were  there  ore  enough  for  a  furnace,  which  is 
not  the  case. 

Union.  This  town  is  one  of  the  most  important  localities 
on  the  St.  George  river,  rich  in  agricultural  and  mineral 
resources,  and  it  wants  but  free  communication  by  canal  with 
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the  sea,  to  render  it  a  flouriahing  town.  IneilMiialible  qau^ 
ries  of  fine  marble  and  Hmestooe,  and  a  fertile  «o|l,  would mv 
repay  the  trifling  expense  of  locking  the  8U  Geo^g^  9f4 
would  increase  the  wealth  of  the  inhabitADta.  Sorr^jslnpv 
been  made  to  ascertain  the  feasibility  of  this  project«aiAil 
was  decided  that  it  could  be  advantageously  i  iiii  iiliil  (fh| 
Report  of  Capt.  Hall.) 

Among  the  great  beds  of  limestone  and  marble,  are  |hl 
following :  ^• 

The  Miller  ledge,  a  bed  of  fine  greyish  white  limortOBj 
twenty-nine  feet  wide,  running  N.  43°  E.,  S.  48*  W.  ITUpi 
rock  makes  a  strong  and  good  lime.  .  ^.. 

S.  25''  W.  from  Miller's  ledge,  is  the  Orchard  Qii«nfi 
twelve  feet  wide  at  the  top  and  seven  at  the  bottooh  J||||. 
depth  of  the  opening  being  ten  feet.  It  runs  N.  48^  In^' 
48^  W.,  and  dips  S.  E.  60^  .^^  I 

Southeast  from  the  Orchard  Quarry,  is  the  BuUin  Im^j^    j 
which  is  a  very  handsome  white  marble,  clouded  with  gi|^  ^ 
Its  grain  is  bright,  and  it  takes  a  fine  polish,  making  im    ; 
handsome  slabs  and   blocks  for  tables,  grave-stonea  ml, 
buildings.     This  bed  is  fifty-two  feet  wide,  and  I  measiuiil 
its  length,  and  found  it  to  be  eleven  hundred  feet,    {i  ippi 
N.  33"  E.,  S.  33°  W.,  and  dips  S.  E.  65**.    The  largeatUgi^ 
of  marble  which  has  been  obtained  from  this  quarry,  it  aeM 
feet  long — two  and  a  half  feet  square — and   is   perfi»4|t 
solid  and  suitable  for  monumental  work,  or  for  sawing  iffo 
slabs.     Mills  have  been  erected  for  the  purpose  of  aav^ 
the  marble  into  slabs  by  water  power,  and  gangs  of  fiM^ 
teen    saws   are    now    in    readiness   for  the.  work.     fii$h 
saw  cuts  at  the  rate  of  six   inches   per  day,  in  a  bliNJk 
two  feet  long,  the  size  of  tlie  tablets.     Fourteen  slaba  of 
the  above   dimensions,  are  sawed  in  four  days.     In  case 
fewer  saws  are  put  in  action,  the  work  can  be  done  mors 
rapidly.    Common  river  sand  is  used  for  sawing  the  stoney 
but  it  may  be  done  twice  as  rapidly  with  granular  quarts 
which  may  be  obtained  abundantly  at  Liberty.     Blocks  of 
marble,  six  feet  long,  two  feet  eight  inches  wide,  and  two 
feet  thick,  lay  at  the  mill,  ready  for  the  saw.    Mr.  David 
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Ball,  the  enperintendent  of  the  milt  and  quarry,  informed 
OM  that  it  was  proposed  to  saw  slabs,  two  feet  square,  and 
hvo  inches  thick,  for  encrusting  brick  buildings,  in  New- 
Yotkj  so  as  to  give  them  the  appearance  of  solid  marble. 
Afimilar  expedient  was  used  in  the  buildings  of  ancient 
Bimie,  and  I  have  there  seen  houses  lined  with  slabs  only 
in  inch  in  thickness. 

Near  Union  Common,  upon  the  estate  of  Captain  N. 
Bacbelder,  upon  the  west  side  of  the  St.  George,  there  is  an 
ettmsive  bed  of  greyish  white  limestone,  which  runs  N.  24^ 
E^8.24^  W.,  and  is  nine  hundred  and  twenty-four  feet 
Jo^g'^  and  more  than  thirty  feet  wide. 

Xfpon  Harden's  ledge,  one  and  a  quarter  miles  southeast 
ffwn  Cobb's  tavern,  upon  the  shores  of  a  pond,  there  are  also 
iztensive  beds  of  limestone  ;  one  of  which  is  ninety-one  feet 
iride,  and  twenty  rods  long,  and  can  be  wrought  to  the  depth 
of  twenty-nine  feet.  Another  bed  occurs  near  the  Point,  and 
ran*  across  the  promontory.  The  limestone  is  intersected 
it  die  southwest  extremity  by  a  vein  of  granite,  which  has 
been  thrown  up  through  the  limestone,  since  its  deposition. 

Conndering  the  great  number  and  magnitude  of  the  lime- 
staae  beds  in  Union,  it  will  appear  that  there  is  but  one 
oftsteele  to  the  successful  manufacture  of  lime  for  exporta- 
tion-—and  that  is  the  distance  which  it  is  necessary  to  trans- 
port it  by  land  carriage,  twelve  miles  to  Thomaston. 

The  following  estimates  will  show  the  relative  cost  of  the 
boainess  at  Union  and  at  Thomaston,  for  300  casks  of  lime. 

UNION.  THOMASTON. 

Qnarry  ing,  six  cents  per  cask,  18  00  Quarrying,  at  7  cts.  per  cask,  21.00 

Thir^  cords  of  wood,  at  1.50,  45.00  Hauling  to  port,  10  cents,  3a00 

Pickuig  kiln,  &c.     -        -        10.00  Thirty  cords  wood,  at  aOO,  90.00 

Foot  days  attendance  on  kiln,   10.00  Labor  in  packing  kiln,  10.00 

Attendance  on  lEUn,  10.00 

$8aoo  

800  lime  casks,  at  20  cents,      60.00  8161.00 

aOO  lime  casks,                  60.00 

Pot  300  casks  of  lime,      $l4aOO  

Per  hundred  casks,                    47.66  3)221.00 

Tiinsportation  to  Thomaston,    25.00  

Per  100  casks,                   77.00 

Per  100  casks,  at  Thomaston,  (72^  72l06 


Per  100  id  favor  of  Union, 


$1S^ 
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It  will  be  aeen,  then,  that  the  Union  limn  can  be  nffaiU 
four  cents  less  per  cask  than  that  manubctored  at  Thonni- 
ton ;  and  if  it  brought  the  same  price  in  the  market,  Aebari- 
ness  could  be  carried  on  profitably,  were  it  not  that  bj  nM«i 
of  the  perpetual  kiln,  the  Thomaston  people  can  noar  ban 
lime  from  ten  to  fifteen  per  cent  cheaper  than  ia  et(6mttifi 
above. 

26th  October,  2  P.  M.,  at  Cobb's  hotel,  barometer  S9iS80^ 
T.  11''  cent.;  5}  P.  M.,  29.652,  T.  6}^  cent.;  6}  P.  IL, 
29.652,  T.  3®  cent.  i 

Passing  through  the  town  of  Washington,  I  rode  Id 
Liberty,  for  the  purpose  of  examining  the  extent  of  eertu 
beds  of  granular  quartz,  which  I  described  in  my  Firat  Aaaial 
Report.  A  specimen  of  this  valuable  rock,  was  firat  diaoa^ 
ered  by  my  late  friend,  Capt.  Uriah  Coqlidge,  of  the  EailpHt 
Cutter,  while  we  were  cruising  upon  the  coast — ^the 
having  taken  a  ride  out  to  Liberty,  obtained  the 
from  the  ledge,  which  was  at  first  supposed  to  be  of 
marble,  so  closely  does  it  resemble  granular  doloaritoi 
While  I  was  instructing  the  assistants  in  the  art  of  ezanuaiig 
minerals,  I  took  a  piece  of  this  rock,  and  discovered  it  tote 
pure  granular  quartz,  and  have  already  described  it  aa  aaik 
My  active  engagements  elsewhere,  have  prevented  me  fiaai 
exploring  its  extent  until  now,  and  thus  it  has  remusid 
almost  un-noticed.  Capt.  Bickford  £.  Matthewa  is  tkt 
owner  of  the  land  on  which  this  mineral  occurs,  and  k 
aided  me  in  every  possible  manner,  in  ascertaining^ 
quantity  that  could  be  depended  upon,  in  case  glaaa  woib 
should  be  erected  for  its  manufacture.  The  granular  qaarts 
I  found  to  exist  in  beds,  included  between  strata  of  nte 
slate,  running  N.  E.  and  S.  W.,  and  dipping  to  the  EL  !• 
The  widest  bed  measured  eleven  feet,  and  it  is  exposed  to 
view  for  the  distance  of  thirty-one  feet,  and  can  be  drained 
easily  to  the  depth  of  twenty  or  thirty  feet.  Beside  this, 
there  are  numerous  smaller  beds,  which  it  is  more  diflkdt 
to  measure,  as  they  are  quite  irregular. 

Passing  through  the  woods,  half  a  mile  northwest  fimei 
this  locality,  we  come  to  several  other  similar  beds  and  veins, 
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one  of  which  is  from  two  to  three  feet  wide,  and  extends 
fifteen  rods  in  length.  It  can  be  drained  to  the  depth  of 
twenty  feet  or  more,  very  easily.  A  number  of  narrow  beds 
and  veins,  from  a  few  inches  to  a  foot  in  width,  also  occur, 
running  parallel  to  the  above.  From  measurements  of  those 
beds  that  are  uncovered  of  soil,  it  appears  that  there  are  about 
three  thousand  tons  of  the  granular  quartz  that  may  be  seen. 
Besides  this,  the  great  beds  evidently  run  under,  and  are 
concealed  by  the  soil,  and  extend  to  a  much  greater  dis« 
tance  than  we  were  able  to  explore.  I  have  no  doubt  that 
an  ample  supply  of  the  quartz  may  be  obtained  to  supply  a 
glass  furnace ;  and  it  may  be  converted  into  beautiful  glass 
by  the  usual  operations.  It  is  much  purer  than  any  sand 
that  can  be  obtained,  being  free  from  oxide  of  iron,  and 
vegetable  matter.  .When  burned  in  the  fire,  and  then  thrown 
into  water,  it  becomes  friable  and  is  more  easily  crushed 
than  loaf  sugar,  so  that  it  may  be  pulverized  by  an  ordinary 
crashing  wheel  of  iron,  turned  like  those  used  by  tanners  in 
the  bark  mill,  by  horse  or  water  power.  Wood  is  worth 
from  $1.00  to  $1.50  per  cord,  and  slabs  from  the  saw- 
nttU  may  be  obtained  much  cheaper,  and  will  form  the 
best  fuel  for  the  glass  furnace.  Waldoborough  is  the  nearest 
seaport,  and  is  fifleen  miles  distant  by  the  road.  Price  of 
transportation  to  that  port,  two  dollars  and  fifty  cents  per  ton. 
Belfast  is  eighteen  miles  distant,  but  the  road  is  good,  and 
the  same  price  is  paid  for  transportation  of  goods,  viz.  $3.50 
per  ton. 

From  the  above  elements,  it  is  easy  for  the  manufacturer 
to  calculate  whether  it  will  be  profitable  to  ereot  glass  works 
at  Liberty.  There  is  no  such  establishment  in  Maine,  and 
since  every  person  uses  glass,  there  will  be  demand  enough 
to  take  up  all  that  any  one  furnace  could  manufacture. 

I  have  made  several  kinds  of  glass  from  this  rock,  for  the 
purpose  of  shewing  its  quality,  and  although  the  specimens 
that  I  have  made  and  deposited  in  the  Cabinet,  are  rich  and 
beautiful,  they  are  not  to  be  compared  in  brilliancy  and 
transparency,  with  glass  made  on  a  large  scale,  for  it  is  very 
difficult  to  regulate  the  heat  applied  to  a  small  crucible* 
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I  dmM  reoomuMi  ikb  mmUUbmml^^mlk^l^f^ 
iiMuraAclare  of  windoir  gim,  wUkm 
M  may  be  thought  ezpedknrt*    TIm  mmmt^  •! 
nquired  is  not  more  than  ibrtj  or  f% 
if  well  managed,  woaU  profo  M. 
Window  glaai  it  made  of  viriow 
poritj  of  the  materials,  and  the  skill  of  the 
doabt  not  that  an  article,  equal  in  beauty  to  the  bosl 
crowns,  may  be  made  fteos  tUavoelk 
made  of  the  following  ingredieutat   '"■      -^-^  !v -^vfo^^f^ 

Qmts, or lUieioui tand,     •      •     .•      .«  .i.Ti^i.tnit^^ 
CulK>Date  of  lime,  Dolveiissd  OMiUfb  or  air  shM^ '' 
Carbonate  of  potaiui,  pore  pesdashi     -^  '    *^  ^ 

Sometimes  a  little  saltpetre  or  bridS'^W"        _ 

arsenic,  is  also  added,  to  remote  tegetlibis  wBMStff9Htf0m 

a  peculiar  shade  to  the  glass.  •       rif-%4^e»fljil 

Ovdinaiy  vi?ipow  olam  m  madi  oft  •'   —»  ^"^rti^^ 

0ilicMNissaBd,orfnaiilarqiisili^       ^  -  IMi^c^gsMril^ 

Caxbonate  of  liiii&,     .       •       .       •  ficlPad^Hr 

Dried  carbonate  of  soda,    -  •      '  -         oB**  s"^^E 

Broken  glaaa,  IMrf  i  -  mil  sy 

llirror,  or  plats  glass,  is  nude  of  the  (bDowialf  togielBsaWP**^^'^ 
Gfttmlar  qsans,  •  t*    •    r^MftMlf ' 

Dried  carbonate  of  aoda,     -  •       •       -  .     jSS^j^ 

Air  slaked  lime,  .       -       .    ■  ■  •*^dfa^ 

Broken  ^aas  in  powder,  (cakin,)       -       ^       -  •  -^^ 
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Qnaitx,       -       -       -    ^        Sl^'"^ .    *   .    *    ^  r-r  ^KL^ 


Redl^    -       -  -  100  Red  lead,   •  *    - 

Garb,  potash— pore,  -  190  Potash, 

Broken  glass,      -  -  800  Nitre,^ 

ArsenioQs  acid,   -  -  0l45  Arsenic, 

Ox  msngsnesn,  •  OuOO  Ox.  aauigaasBa^  -       -f  i: 

It  would  require  too  much  room  in  ail  aBOoal 
explain  all  the  manual  operations  of  the  glass  hooaej 
must,  therefore,  refer  the  reader  to  the  only  eoro] 
on  this  interesting  subject,  which  may  be  fenod  fai 
Traite  de  Chimic  Appliqufee  Ant  Arts,  tome  9L  ■'  A 
detailed  account  of  the  chemical  principles,  and  the 
of  obviating  the  difficulties  in  this  art,  wilt  be  tuntatidjil 
my  final  or  complete  Report,  which  will  be  drawB'ttp^l 
completion  of  the  scinrey  of  the  State. 
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Or  all  the  arts,  I  know  of  none  more  likely  to  be  improfed 
J  geological  examinations,  than  that  of  Agriculture ;  since 
ie  composition  of  soils  indicates  their  fertility,  or  capabilities 
f  improvement,  and  the  causes  of  barrenness.  The  science 
f  geology  demonstrates  the  origin,  and  distribution  of  the 
liiieral  matters,  constituting  the  basis  of  all  soils,  to  which 
lej  chiefly  owe  their  peculiarities.  I  know  that  it  is  a 
ivorite  opinion  with  many  agriculturists,  that  the  mineral 
onstituents  of  a  soil  have  but  little,  if  any  influence  on  their 
rrtility ;  and  that  they  suppose  the  whole  secret  resides  in 
le  presence  of  certain  vegetable  or  animal  matters ;  but  such 
tilery  is  at  once  exploded  by  an  attentive  examination  of 
he  natural  soils,  with  their  peculiar  vegetation ;  for  it  will 
m  seen  that  there  are  regular  zones  of  vegetation,  peculiar 
>  each  geological  district,  in  which  the  same  vegetable  or 
Bimal  matters  are  present,  but  which  differ  essentially  in 
letr  mineral  constitution.  Thus  how  different  is  the  soil 
erived  from  granitic  rocks,  from  that  which  is  formed  by  the 
iaintegration  and  decomposition  of  limestones  and  slates, 
[ow  peculiar  is  the  vegetation  which  follows  the  great  bands 
r  trap  rocks,  and  how  remarkable  is  the  growth  on  the 
Dcient  clay  loams,  of  tertiary  deposition.  Whoever  con- 
dors the  attempts  made  to  raise  wheat  upon  soil  totally 
estitute  of  lime,  will  at  once  appreciate  the  value  of  that 
lineral  substance,  and  its  importance  in  the  production  of 
rain.  An  imperfect  or  blighted  product  is  sure  to  follow  the 
lanting  of  this  grain  upon  soils  destitute  of  lime,  while  it  is 
^ell  known  that  certain  districts,  where  the  soil  contains 
lis  mineral,  are  always  favored  with  luxuriant  and  heavy 
ropa .    This  is  one  of  the  settled  points  in  agricaltare»  and 
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one  which  every  fanner  dKNild  driy  •ppffeeiaiei tf  fcli 

to  prosper  in  his  art.    Indian  com  feqoirea  IMM  Ktda^  if^taf 

lime,  and  hence  we  tee  excellent  cropa  of  4hst 

upon  sandjr  plains,  unsuited  lo  wheM.    -Bfia^' 

do  pretty  well  without  it,  but  it  it  f Imggi  aMt  4liL4 

heavy  where  it  exists  in  the  aoil;  Atti  bf.     "^ ' 

circumstancoy  the  value  of  the  crop  may  be 

The  overlapping  of  soils,  froni  diluvial 
point  greatly  illominaled  1^  a 
we  are  able,  by  means  of  a  good  gedkgieal  mHp^taVVvMf 
the  nature  of  a  soil  in  a  given  distriet,  with  aaiMMli«aMii4|l 
as  we  refer  back  certain  rounded  and  -tfaasportoAMajttPti| 
their  native  beds.  It  is  also  easy  by  Ibe  geolofi€sdriBAliM||[ 
graphical  features  of  a  country,  to  ptediet  llm  nalMK  <m|| 
alluvial  or  intervale  soils,  which  have  been  wifslmd»d|||| 
from  the  hills  and  mountains  by  brooks,  rvrers  and^nJKijIiil 
such  knowledge  not  only  helps  ua  to  aooomt  •liMiM 
phenomena  in  question^  but  also  in  the  selectton  sf  wMNI 
grounds  for  our  various  crops.  -^^'^ 

The  situations  in  which  are  found  substances  eapafalinf 
being  used  for  the  amelioration  of  soils,  is  also  poiotod  4t 
in  a  geological  survey ;  and  a  scientifiks  farmer  sooa^diiHl 
to  avail  himself  of  the  natural  resources  of  the  coiinlr||^HV| 
also  are  able  to  indicate  by  the  natural  growth,  tb^  WUMMt 
the  soil,  and  to  point  out  to  the  farmer  tracts  o£  «i|i||j||| 
which  will  form  the  best  settling  lands;  and  by  fJ^^tfi/Mib 
tion  of  the  science  of  chemistry,  we  indicate  to  .hviMlri^ 
peculiarities  of  the  different  kinds  of  soils,  and  thto  flMplilM 
renovating  those  which  are  deemed  to  be  ezhauiied*  >    H^ll 

There  are  certain  tracts,  upon  which  gypsum  •oti.'JiiMli 
ably,  while  on  others  it  does  no  good;  aisd  there -wo  4101 
where  liming  is  required,  and  others  where  itia  BOt«:x|||||§ 
soils  require  the  introduction  of  a  quantity  of  ¥4 
matter,  and  we  show  the  farmer  the  cheapest  mode  ci 
ducing  it;  others  are  wanting  in  certain  saline 
required  for  peculiar  vegetation,  and  the  nature  •aodf.'i 
tity  of  such  matter  required,  is  indicated  by  a. 
analysis  of  the   soiL    Eaormous   quantities  .jQi\*iMilhlilK^ 


AGRICULTURAL  GEOLOGY.  1S6 

matcrialg  in  manures,  are  lost  by  a  want  of  chemical  art  in 
preserving  them,  and  still  more  is  wasted  by  improper  appli* 
cation.  The  causes  which  effect  these  results,  are  well 
known  to  chemists  and  geologists,  and  by  special  examina- 
tions, the  knowledge  is  applied  to  particular  cases  with  skill, 
and  with  certainty  in  the  result ;  whereas  vast  amounts  of 
both  time  and  money  are  lavished  in  idle  experiments,  by 
those  who  are  unacquainted  with  the  laws  of  nature. 

It  is  to  correct  these  errors  in  agriculture,  that  science, 
^  the  handmaid  of  the  arts,"  comes  to  our  aid,  and  by  learn- 
ing and  following  her  laws,  we  soon  come  to  a  more  perfect 
knowledge  of  the  subject,  and  with  the  lever  which  she  puts 
in  our  hands,  overthrow  all  obstacles.     Why  is  it  that  the 
noble  art  of  agriculture,  holds  so  low  a  rank  in  the  opinion 
of  men,  if  it  be  not  that  reason  has  left  the  field,  and  given 
place  to  empyricism?    If  it  is  ever  to  be  restored  to  its 
pristine  rank,  and  a  new  Eden  is  to  bloom,  with  its  fruitful 
fields,  it  must  be  by  bringing  the  God-like  attribute  of  man 
to  the  task  of  renovation.     I  have  always  been  startled  with 
the  gratuitous  assumption  that  knowledge  and  reason  were 
not   to  be  the  rules  of  agricultural  labor.     That  any  one 
knows  enough  to  be  a  farmer,  and  that  the  concentrated 
m^erience  of  the  world  was  not  to  he  put  in  competition  with 
the  narrow  circle  of  individiLal  experience !    Is  it  indeed  so 
with  any  other  science  or  art  ?  or  should  we  not  conceive 
it  to  be  arrant  folly  for  any  one  to  pretend  to  learn  any  other 
business,  without  availing  himself  of  the  knowledge  of  others  ? 
I  know  that  intelligent  men  make  no  such  gratuitous  assump- 
tions ;  but  still  there  may  be  many,  who  are  not  aware  of  the 
application  of  certain  sciences  which  I  mention,  to  the  im- 
provement of  this  most  important  of  arts,  or  they  may  have 
but  a  partial  glimpse  into  the  arcana  of  science.     Others 
may  have  formed  an  opinion,  that  since  science  is  confessedly 
ioiperfect,  that  it  cannot  meet  the  exigencies  of  the  case,  but 
that   innovations  upon  ancient   customs   are  fraught  with 
danger.     To  such   we  may  reply,  that  enough  is  already 
known  to  render  the  art  great  service,  and  that  knowledge 
is  marching  on  with  such  rapid  strides,  that  we  should  hasten 
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lO  OOr  IIKI¥cliWll1S|  MK  m  Bopo  Hf 

I  knew  a  gendenum  ooMi  who  0iMM  AM' 
Ibr  the  teieiice  of  chemtliy  to  ODOii'to'^i 
•Dgttged  in  the  stndy.    It  WM*  thoB 
•cqaire  the  mats  of  iefbrOMMioR 
■ion  of  that  science.    But  no«r, 
knowledge  on  this  subject^  which  hni 
ponderous  Tolumes.    Is  thero  now  naj  totisr^ 
overcoming  the  diflteultj  i    So  it  will  shortly  Hi 
tific  agricnltore.    Bat  eompenitivelj  fcw  mo 
DOW— -hot  with  the  new  impulse  il  turn' 
years  it  will  cause  ^  meek  eyed  petienoe  to  fcW'llMri 
despair,"  when  contemplating  the  messof  malsllttd#l 
be  collecte  1  for  our  instruction.    ^  LHtlo  by  Ktllw 
makes  its  nest;"  and  so  most  we  grndnisliy 
materials  of  knowledge.    Let  the  yoong  Ihnise^: 
be  on  the  alert,  and  not  let  the  rest  of  the  wOil 
start  of  him  in  his  art.    Agricultural  colleges  Mbli 
throughout  our  country,  and  the  time  is  not  hr  dii 
we  shall  see  them  in  full  operation.    Analytical 
and  geology,  will  be  among  the  essential  princi|ila#^ 
fiurmer's  education.    Botanical  knowledge  wilf  tsMdPW 
peculiarities  of  plants,  and  their  adaptation  to  pecnllinrlMpI 
and  chemistry  will  teach  us  so  to  modify  our  soils  aa  t» 
duce  such  results  as  are  required.    In  the  mean  liiMj^^ 
professional  men  must  take  the  burthen  upon  their 
and  aid  the  farmer  in  bis  first  steps  in  science.    1 
and  good  fellowship,  will  make  the  burthen  light,  iM 
parties  will  profit  by  their  associatiott.    The  fiutner^ 
to  one  spot,  has  great  adyantages  in  obtaining  fciita^ 
more  fully  illustrate  the  knowledge  of  that  particuht 
The  facts  so  obtained,  are  to  be  collated  and  duly  e! 
so  as  to  become  capable  of  forming  general  roles  otr 
ciples,  for  the  guidance  of  others.    Soils  remaikaMtf 
peculiar  Tegetation,  luxuriant  or  barren,  form  sol 
particular  interest,   capable  of  explanation   by 
analysis.    The  present  state  and  fiiture  condition  of 
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»o  in  a  certain  degree  be  uscertained  by  a  kDowledge 
if  their  geological  origin,  and  the  nature  of  the  chemical 
reactions  which  will  take  place  in  it.  Advantage  may  some- 
imes  be  taken  of  defects  in  aoilg,  to  render  them  the  most 
powerfully  beneficial.  Thus,  in  the  town  of  Saco,  there  is 
IB  intervale  plain,  belonging  to  Mr.  I.  Jordan,  havinii:  several 
rsmarkable  substances  in  it,  which  nothing  but  a  knowledge 
of  geology  and  chemistry  could  explain  or  improve.  There 
is  a  kind  of  clay  marl,  filled  with  minute  and  almost  invisible 
particles  of  pyrites  or  bi-sulphuret  of  iron,  composed  of  54 
parts  sulpliur  and  46  of  iron.  The  marl  also  contains  three  per 
oant.  of  carbonate  of  lime,  and  the  remainder  is  clay.  When 
this  substance  is  first  dug  up,  it  is  without  any  saline  tnste, 
and  nearly  inert ;  but  upon  exposure  to  the  air,  it  crumbles, 
and  after  a  while,  becomes  charged  with  copperas  or  sulphate 
of  iron,  which  is  formed  by  the  oxidation  of  the  sulphur  and 
Ibe  iron,  by  atmospheric  action.  While  in  its  first  stages,  it 
BCti  as  a  powerful  fertilizer,  for  the  sulphuric  acid  is  taken 
ironi  the  iron  and  combines  with  the  lime,  forming  gypsum 
or  sulphate  of  lime,  while  the  oxide  of  iron  is  deposited. 
After  a  while,  the  copperas  or  sulphate  of  iron,  constantly 
fanning,  gains  the  ascendency,  and  then  has  powerful  cor- 
ranve  properties,  nine  or  ten  percent,  of  suphuric  acid  being 
produced  ;  and  having  no  lime  with  which  to  combine,  it 
attacks  the  roots  of  the  plants  and  kills  them. — (See  chemical 
analysis  of  this  copperas  marl.)  Thus,  as  Mr.  Jordan  happily 
expressed  himself,  *'  it  first  makes  the  corn  grow,  and  then 
eats  oflf  its  roots  and  kills  it."  Certain  other  plants  of  the 
gramimBf  are  capable  of  withstanding  this  substance,  if  not 
in  great  excess ;  and  hence  herd's  grass,  rye  and  wheat,  are 
not  so  likely  to  be  destroyed  by  it,  since  they  are  armed  with 
a  coat  of  mail  composed  of  silex,  which  envelopes  tlieir 
whole  surface;  but  alt  herbaceous  or  tender  plants  are  cut 
off  by  it. 

Here,  then,  we  have  a  defect  to  reniiedy,  and  to  turn  to  our 
account,  and  it  is  an  extremely  simple  case,  for  we  have  only 
to  add  a  sufficiency  of  lime  to  the  copperas  marl  to  render  it 
one  of  the  most  valuable  and  powerful  fertilizers.    Thus  a 
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compost  heap  affords  us  an  accessible  lemedy,  and  tlw  enenqr 
IS  soon  tnmed  and  made  subservient  to  our  will.  The  origin  of 
this  pyritiferous  clay  is  at  onco  explained  by  geology,  which 
teaches  us  that  it  is  composed  of  the  fine  particles  of  pjrilit 
erous  slate  rocks,  that  have  been  deposited  by  water.  80 
also  the  occurrence  of  nodules  of  shot  and  nut  iron  ore  iv 
it,  and  the  mineral  waters  which  flow  from  the  meadowi 
charged  with  sulphate  of  lime  explain  themselves  by  the 
reaction  of  cnrbonntc  of  lime  upon  sulphate  of  iron,  11 
exchange  of  elements  taking  place  in  accordance  with  ths 
well  known  laws  of  chemical  affinity. 

Pent  also  occurs  abundantly  in  the  same  meadow,  and  bj 
a  little  chemical  skill  may  be  converted  into  an  excellent 
manure  by  means  of  a  mixture  of  lime  and  a  little  bamyaid 
manure  or  any  animnl  matter.  Thus  three  or  four  cords  ef 
the  peat  mixed  with  one  cord  of  animal  manare,  and  treated 
with  a  cask  or  two  of  slaked  lime  will  make  a  compeil 
superior  in  value  to  five  cords  of  the  best  stable  manM 
alone.    They  ought  to  be  placed  in  alternating  layers,  thai: 

PEAT, 


AMMVL  MANl'KE, 

PEAT, 

&C. 

The  whole  forming  a  regular  compost  heap.    The  chemicil 
reactions  which  follow  are  chiefly  thus  : — 

The  lime  extricates  a  large  quantity  of  gazeous  ammoDift 
from  the  animal  matter,  which  is  absorbed  by  and  enters  into 
combination  with  the  peat,  and  is  thus  retained  ready  for  use 
in  the  slate  of  ulmate  or  geat  of  ammonia — (a  most  pow- 
erful manure) — and  the  lime  becomes  completely  carbonated 
or  air  slaked  by  the  carbonic  acid  given  out  during  ferment- 
ation, and  in  this  state  is  a  proper  and  permanent  ameliorator 
of  the  soil.  The  peat  is  converted  into  a  powder  and  soluble 
pulp,  and  becomes  more  suitable  for  the  nutriment  of  plants. 
While  iflimc  and  animnl  matter  was  used  in  excess  we  shall 
have  also  a  considerable  quantity  of  carbonate  of  ammonia, 
in  the  peat,  a  well  known  and  powerful  saline  manure. 
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In  case  (he  soil  is  sandj,  the  clay  marl,  neutralized  with 
me,  is  the  most  proper  amendment  for  it,  and  such  is  gen- 
rally  the  condition  of  the  fields  in  Saco,  so  that  by  a  proper 
le  of  this  marl  the  happiest  effects  may  be  realized  by  the 
irmers  in  that  town. 

I  could  quote  other  instances  of  the  kind,  but  the  above 
dly  illustrates  my  meaning,  and  will  show  how  favorable  an 
ifluence  scientific  knowledge  would  exert  in  agriculture, 
'ere  it  more  generally  appreciated. 

The  principles  which  I  have  laid  down,  have  been  adopted 
y  several  distinguished  farmers  of  Massachusetts,  and  their 
zperience  most  fully  corroborates  the  truth  of  the  theory 
iGulcated. 

I  need  but  appeal  to  the  experience  of  one  of  our  most 
itelligent  farmers  in  Massachusetts,  Elias  Phinney,  Esq.,  of 
iBzington,  to  demonstrate  the  correctness  of  the  rules  we 
ave  laid  down,  with  regard  to  the  use  of  peat  for  compost 
laoure,  or  to  the  beoutiful  farm  of  Benjamin  Bussey,  Esq. 
f  Jamaica  Plain,  Roxbury,  where  similar  results  have  been 
btained. 

Lexington,  January  30,  1830. 
Dm.  Charles  T.  Jackson, 

Dear  Sir : — I  herewith  send  you  a  somple  of  my  peat.  I 
:m  very  desirous  of  availing  myself  of  the  benefit  to  be 
lerived  from  a  chemical  analysis  of  the  same,  which  you 
lindly  offered  to  make.  A  more  intimate  knowledge  of  the 
lature  and  properties  of  peat,  which  can  be  obtained  only  by 
I  scientific  examination  of  its  constituent  parts,  would  enable 
armors  more  justly  to  appreciate  this  valuable  species  of 
and.  It  is  from  a  want  of  this  knowledge,  that  our  exten- 
live  tracts  of  low  meadow  and  swamp  lands  have  hitherto 
been  esteemed  of  little,  or  no  value.  Allow  mc  to  say,  sir^ 
that  I  know  of  no  way,  in  which  you  could  render  a  more 
essential  service  to  the  public,  more  especially  to  farmers, 
than  by  enabling  them  to  convert  their  unproductive  and 
unsightly  bogs  and  morasses  into  luxuriant  fields,  and  sources 
of  wealth.  I  consider  my  peat  grounds  by  far  the  most  val- 
uable part  of  my  farm,  more  valuable  than  my  wood  lots  for 
fuel,  and  more  tlian  double  the  value  of  an  equal  number  of 
acres  of  my  uplands,  for  the  purposes  of  cultivation. 
In  addition  to  thesci  they  lornish  an  inexhaustible  nipply 
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of  the  most  eiMntial  ingredient  Tor  the  manure  heap.  A 
•tateowtltof  the  UMt,  lo  which  I  have  opproprialed  peat 
landi,  and  my  maugement  of  them,  though  very  impeifecl, 
maj  MTVe  to  sivfl  joa  a  partial  conception  of  their  value  and 
una,  and  at  the  same  tiune  enable  you  lo  see  how  impnrtanl 
it  ia  that  the  farming  community  should  have  more  infurma' 
tion  on  thia  Bubiect. 

In  the  first  place  they  are  ralualile  for  fuel.  I  have  Tor 
twenty  years  past  resorted  to  my  peat  mendowa  for  fuel- 
These,  with  the  pmnings  of  my  fruit  trees,  and  the  bruib 
from  my  uncleared  lands,  have  given  me  my  whole  suppi;. 
The  prunings  and  brush  arc  bound  in  bunilles,  and  housed, 
and  with  the  help  of  a  small  bundle  of  these  faggnis,  and 
peat,  a  quick  and  durable  fire  is  made.  It  gives  a  summer- 
like  atmosphere,  and  lights  a  room  better  than  a  wood  fire. 
The  smoke  from  peat  haa  no  irritating  effect  upon  the  eyci, 
and  does  not  in  the  slightest  degree  obstruct  respiration,  like 
the  smoke  of  wood  ;  and  it  has  none  of  that  drying,  unpleas- 
ant effect  of  a  coal  fire.  The  ashes  of  peat  are,  to  be  sure, 
more  abundant,  but  not  more  troublesome,  and  are  less  iajo- 
rious  to  the  furniture  of  a  room,  than  the  ashes  of  coal. 

The  best  peat  is  fbnnd  in  meadows,  which  have  for  manr 
years  been  cfestitute  of  trees,  and  brush,  and  well  drained, 
and  where  the  surfoce  has  become  so  dry,  and  the  accumulif 
tion  of  decayed  vegetable  matter  so  great,  that  but  little  gram 
or  herbage  of  any  description  is  seen  upon  the  surface.  If 
the  meadows  are  suffered  to  remain  in  a  wet  and  miry  cod- 
dition,  the  wild  grasses  nnd  coarse  herbage  will  continue  to 
grow,  and  the  peat  be  of  a  light  and  chaffy  texture,  filled  with 
undecayed  fibrous  roots.  By  draining  they  become  hard,  snd 
the  peat  becomes  compact  and  solid,  nnd  the  culling  out, 
and  carrying  off  greatly  facilitated.  A  rod  square,  cut  two 
B[)]ittingB  deep,  each  splitting  of  the  length  of  eighteen  incbei^ 
will  give  three  cords  when  dried.  It  may  be  cut  from  May 
to  September.  If  the  weather  in  autumn  be  very  dry,  tlie 
best  time  for  cutting  will  be  from  the  middle  of  August  lo 
the  middle  of  September.  If  cut  the  latter  part  of  summer, 
or  early  in  autumn,  it  dries  more  gradually,  and  \a  not  bo 
liable  to  crack  end  crumble,  as  when  cut  early  in  summer. 
The  peices  are  taken  out  with  an  instrument  made  for  the 
purpose,  from  two  to  three  inches  square ;  and  if  of  good 
quality,  will  shrink  about  one  half  in  drying.  It  is  considered 
a  day's  work  for  a  man,  a  boy  and  a  horse,  to  cut  out  and 
spread  a  rod  square.  The  man  cuts  it  out,  and  lays  it  upon 
a  light  kind  of  drag,  made  for  the  purpose,  and  ilia  drawn  off 
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by  the  horse,  and  spread  by  the  boy  as  thick  as  the  peices  can 
lay  singly.  After  becoming  dry  enough  to  handle  without 
breaking,  it  is  made  into  piles,  cob-house  fashion,  of  from 
twelve  to  twenty  peices  in  a  pile.  It  will  then  require  about 
four  weeks  of  dry  weather  to  render  it  fit  to  be  housed  for 
nse.  The  top,  or  turf,  is  thrown  back  into  the  pits,  from 
which  the  peat  is  taken;  and  if  well  levelled,  and  the  ground 
drained,  it  will,  after  the  first  year,  give  a  large  crop  of  foul 
meadow,  or  other  lowland  grass.  Peat,  taken  from  land 
which  has  been  many  years  drained,  when  dried,  is  nearly  as 
heavy  as  oak  wood,  and  bears  about  the  same  price  in  the 
market. 

The  value  of  peat  and  swamp  lands  for  tillage,  is  now 

rretty  well  known,  and  acknowledged.     Some  years  since, 
occasionally  sold  to  my  neighbors  a  few  rods  of  my  peat 
land,  yearly,  to  be  cut  out  for  fuel,  at  three  dollars  per  rod, 
being  at  the  rate  of  four  hundred  and  eighty  dollars  per  acre ; 
but  finding  this  sum  to  be  less  than  its  value  for  cultivation, 
especially  when  laid  to  srass,  I  have  declined  making  further 
■ales   at  that   price,     f  have   raised   upon   my   reclaimed 
meadows,  seventy-five  bushels  of  corn,  five  hundred  bushels 
of  potatoes,  or  from  four  to  five  tons  of  the  best  hay,  at  a 
first  and  second  cutting,  to  the  acre,  at  a  less  expense  of 
labor  and  manure,  than  would  be  required  to  produce  half 
this  crop  upon  uplands.     To  render  these  lands  productive, 
ihey  should  be  thoroughly  drained,  by  digging  a  ditch  around 
the  margin  of  the  meadow,  so  as  to  cut  off  the  springs,  and 
receive  the  water,  that  is  continually  flowing  in  from  the 
sarrounding   uplands.     If  the   meadow   be   wide,   a  ditch 
through  the  centre  may  be  necessary,  but  this  will  be  of  no 
use   without  the   border  ditches.     This   being  thoroughly 
done,  and  the  surplus  water  all  drawn  off,  the  next  step  is  to 
exterminate  the  wild  grasses,  and  herbage  of  every  kind, 
that  grow  upon  the  surface.    To  effect  this,  the  method 
heretofore  generally,  and  now  by  some  pursued,  is  to  cover 
with  gravel  or  sand,  top  dress  with  manure,  sow  the  grass 
leed,  and  then  rake,  or  bush  it  over.     This,  for  the  first  year 
or  two,  will  give  a  good  crop  of  hay  ;  but  after  this,  I  have 
invariably  found   that  the  more  coarse  and  hardy  kinds  of 
wild  grass  would  work  their  way  through  the  sand,  or  gravel, 
and  entirely  supplant  the  cultivated  grasses — when  the  whole 
must  have  anotlier  covering,  or  be  abandoned  as  worthless. 
If  to  be  planted  with  corn,  or  any  of  the  root  crops,  my 
course  has  been  to  turn  over  the  turf  or  sward  with  a  plough 
having  a  wrought  iron  share  or  coultefi  ground  to  a  sharp 
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•dge,  in  tbe  drieit  Mason,  so;  in  the  moDth  of  September, 
rolTdon'D  «■  bard  u.poeBible,  carr;  on  in  the  winter  «  ri(G* 
ctent  top  drening  orcumpust,  twenty  cart-loads  lu  th«  acre, 
Mid  in  tbe  Bpiina  pUnt  with  corn,  or  toote,  without  diaiinb- 
ing  the  sod.  When  the  com  or  roots  are  taken  off,  ilw 
nirface  is  made  Bmaoth  wiih  thit  cultivator,  or  hoc  mi 
harrow,  and  late  in  November,  or  just  before  lh«  htanj 
frosts  set  in,  sow  with  herd's  grass  and  red  top  seed,  halfa 
bnshel  of  the  former  and  one  bushel  of  the  Isiler  to  iheacrc^ 
The  6eld  is  then  rolled,  which  completes  the  process.  If 
tbe  plough  does  not  turn  the  sods  smoulh,  it  will  be  necessary 
to  follow  it  with  the  bog  hoc,  to  level  the  uneveu  places. 
By  keeping  the  md  nniiistufbed  in  the  cultivation,  a  more 
firm  and  compact  surface  is  formed,  upon  ivhich  oxen  er 
horses  may  work,  generally,  without  danger  of  miring.  If 
tbe  land  is  intended  for  grass,  without  the  intervention  of  a 
hoed  crop,  the  turf  is  turned  over  with  the  plough,  as  before 
stated,  in  August  or  Scplember,  or  as  early  as  the  surface 
becomes  dry  enough  to  admit  the  oxen  or  horses  upon  it; 
then  follow  with  the  hog  hoe,  and  turn  over  such  parts  si 
the  plough  has  left  unturned,  make  the  whole  smooth  wilK 
the  hoe,  and  late  in  November,  spread  on  a  lop  dressing  4f 
compost,  not  less  than  twenty  cart  loads,  made  half  of  loam,  | 
and  half  of  stable  manure,  to  the  acre;  then  sow  the  gran 
seed,  and  bush,  and  roll  down.  If  the  ground  be  miry,  so 
BB  to  render  the  use  of  the  plough  impraciicsble,  the  bog  hoe 
most  be  resorted  to,  and  the  whole  turned  over  by  hand,  and 
top  dressed,  and  seeded  to  grass,  as  above  staled  The  cost 
of  tnrning  over  with  the  hoc,  will  be  twenty  dollars  per  acn, 
at  the  usual  price  of  labor.  This  mode  of  culture  com- 
pletely subdues  the  natural  wild  grasses,  and  gives  a  compact 
and  rich  surface  of  vegctuble  mould,  which  will  give  an 
abundant  crop  of  the  be^t  English  hay  for  four  or  five  year*, 
without  the  aid  of  more  manure.  If  the  sod  is  disturbed  and 
attempted  to  be  pulverized  in  the  course  of  the  cultivalioflt 
tbe  surface,  when  laid  to  grass,  will  be  loose  and  sponay — 
■n  extra  top  dressing  of  loam  and  manure  will  be  required, 
and  after  all,  the  surface  will  not  become  so  compact,  net 
the  produce  by  any  means  so  great.  Should  meadows  be 
found  too  soft  and  miry  to  admit  of  their  being  ploughed  hi 
the  summer,  or  autumn,  and  the  expense  of  turning  with  the 
hoe  should  be  thought  to  be  too  great,  I  would  advise 
ploughing  in  the  spring,  when  the  frost  is  out  to  the  depth 
of  three  or  four  inches,  carting  on  the  manure,  and  then 
■owing  or  pliotiog  »t  a  convenient  and  proper  season.     The 
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rt  of  reclaiming  these  low  meadows,  consist!  in  taking  oflTall 
he  surplus  water  by  judicious  draining,  and  in  thoroughly 
xterminating  the  natural  herbage  and  grasses.  This  being 
iffected,  we  have  our  rich  bottoms,  equally  as  productive  as 
he  deep  alluvials  of  the  west,  and  obtained  at  a  cost  and 
Acrifice  infinitely  less. 

The  third  particular,  in  which  peat  lands  may  be  considered 
raluable  to  the  farmer,  consists  in  furnishing  him  with  a  very 
mportant  ingredient  for  his  compost.  Peal  is  made  up  prin- 
:ipally  of  decomposed  vegetable  substances,  with  a  portion 
>f^  the  lighter  particles  ot  vegetable  mould,  washed  in  from 
Jie  surrounding  highlands.  But  when  taken  fresh  from  the 
lit,  it  contains  certain  antisceptic  properties,  injurious  to 
regetation,  which  must  be  absorbed,  or  neutralized,  by  a 
combination  with  other  substances,  in  order  to  render  it  food 
for  plants.  This  may  in  some  measure  be  effected  by  expo* 
mre  to  the  action  of  the  air  and  frost.  Where  the  surround- 
Dg  uplands  are  composed  of  gravel  or  sand,  the  peat  or 
iwamp  mud  may  be  called  silicious,  and  is  less  valuable  for 
isanure,  especially  if  the  adjacent  uplands  rise  abruptly ; 
when  composed  principally  of  clay,  the  peat  is  aluminous — 
ihifl  ifl  frequently  found  resting  on  beds  of  marl,  and  is  con* 
ndered  much  richer,  and  more  valuable  for  the  compost 
heap. 

I  have  annually,  for  some  years  past,  used  on  my  farm 
aone  hundreds  of  loads  of  peat  mud,  which  is  either  thrown 
into  my  hog  stye,  or  mixed  with  fresh  stable  dung,  or  with  lime. 
When  mixed  with  green  stable  manure,  the  proportions  are 
two  parts  of  peat  mud  to  one  of  dung;  and  I  am  confident, 
from  repeated  experiments,  that  a  load  of  this  compost,  well 
mixed  and  fermented,  will  give  as  sreat  a  produce,  and  a 
more   permanent   improvement  to  the  soil,  than  the  same 

Jaantity  of  stable  manure.     In  this  opinion,  I  am  not  alone. 
Ither  accurate  and  intelligent  cultivators,  have  made  similar 
experiments  with  similar  results. 

The  vegetable  substances  of  which  peat  is  composed, 
having  been  decomposed  in  stagnant  waters,  they  have  not 
passed  through  a  putrefactive  fermentation,  and  are  therefore 
Bopposed  to  retain  much  of  their  natural  oils,  gums  and  acids. 
Peats,  in  this  region,  are  also  supposed  to  contain  portions 
of  sulphate  of  iron,  or  copperas,  oxide  of  iron,  &c.  This 
opinion  is  formed  from  noticing  the  difTerence  between  the 
effect  produced  by  using  the  peat  mud  on  grounds,  when 
first  taken  out  of  the  meadow,  and  that  which  is  pn)duccd 
After  fermentation,  with  stable  manure,  or  by  mixing  it  with 
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lime.  The  ubetof  peat  have  Utile  or  no  perceptible  eSecti, 
wb«i  ummI  alone,  bat  by  inijting  them  with  liine,  they  become 
a  Taluabla  manora. 

That  our  peat  majr  possess  other  and  ditTercot  properliei, 
which  are  in  a  graater  or  less  degree  injurious  to  plaolSfit 
highly  probable.  Tbeae  can  be  delected  and  remedied  only 
by  the  aid  of  science,  it  is  to  the  agricultural  choniist,  thit 
the  practical  fanner  Diust  look  for  «  development  of  hia 
reaourcei,  to  remore  the  obsladee  which  impede  tiis  progren, 
and  to  impart  that  iofonmation  which  will  give  conHdence  U 
action,  and  a  succewful  issue  to  labor. 

With  BD  eameat  desire  llmt  you  may  persevere  in  yon 
aaeful  labort,  I  am,  dear  sir, 

With  the  highest  respect, 
Your  obedient  servant, 

E.   PHINNEY. 

Hanog,  two  yean  aince,  given  Dr.  N.  C.  Keep  some  tn- 
stnictioDB,  relating  to  the  mnnagement  of  peat  compost,  ibal 
gentlemaa  communicated  them  to  his  father,  an  old  and 
intelligent  farmer,  reaiding  at  Longmeadow,  upon  the  CoR' 
necticut  river;  and  the  experimental  trial  having  been 
to  his  satis&ction,  he  politely  furnishes  me  with  the  foil 
interesting  statistics : 
To  Chielks  T.  Jackson,  State  Geologist,  *tc. 

Dear  Sir : — Being  much  indebted  to  you  for  infoi 
in  reffard  to  the  use  of  peat,  rs  a  manure,  and  the  mo<t«  IB 
which  iU  acid  properties  mny  be  not  only  neutralized,  but 
made  a  most  valuable  food  Ibr  plnnis,  1  beg  leave  to  statCi 
thatinthefal)oriS36, 1  took  from  my  bog  about  three  corJt  , 
of  peat,  and  placed  it  in  a  pile  on  the  nearest  solid  land,  in  th* 
woods.  It  remained  there  undisturbed  until  sometime  to 
November,  1 837.  By  the  action  of  ihe  frost  nf  the  preceding 
winter,  and  the  heat  of  the  summer,  it  had  lost  much  of  its 
adhesive  property,  and  was  greatly  reduced  in  weight. 

I  now  brought  it  home,  and  while  one  was  unloadingi 
another  sifted  in  lime  with  the  hand,  (it  having  been  previ- 
ously slaked  to  a  fine  powder,)  at  the  rate  of  one  bushel  to 
a  cord  of  peat.  Lima  having  been  thus  scattered  evenly 
through  the  whole  mass,  nothing  further  wns  done  to  tt  until 
about  the  middle  of  the  next  May.  Observing,  after  the 
manure  had  been  removed  from  the  barn  yard,  that  a  coif-. 
siderable  quantity  of  water  from  the  rains  had  colIected-it^L 
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the  lowest  part  of  the  yard,  (say  six  or  eight  barrels,)  I 
id  the  peat  removed  into  it.  The  garnet-colored  wash  of 
e  yard  was  rapidly  and  entirely  absorbed.  I  allowed  it  to 
main  in  this  situation  until  the  first  of  June,  during  which 
me  its  color  had  changed  from  mahogany  to  a  jet  black. 
Bimentation  did  not  take  place. 

By  the  successive  action  of  the  frost,  lime,  and  the  wash  of 
le  yard,  the  sensible  qualities  of  the  peat  had  very  much 
laoged.  When  first  taken  from  the  bog,  it  was  pulpy  and 
if  J  adhesive — could  be  spread  like  butter ;  now  it  was  a 
le  powder,  having  entirely  lost  its  peculiar  adhesive 
roperties. 

I  used  the  manure  thus  prepared,  for  squashes — planting 
fieen  rods  of  ground,  very  sandy  and  much  exposed  to 
"ought.     Afer  the  manure  had  been  dropped,  (one  shovel 

II  in  a  hill,)  I  sprinkled  a  little  lime  in  each  hill,  directly 
x>a  the  peat.  Upon  this,  I  planted  the  autumnal  marrow 
[uash.  The  seeds  came  up  well,  and  the  plants  were  of  a 
mithy  color.  Some  of  the  plants  were  entirely  destroyed, 
id  all  of  them  badly  eaten  by  insects;  the  yellow  bug  was 
ost  destructive.  The  plants,  afler  they  had  recovered  from 
lis  shock,  grew  more  rapidly  than  any  that  I  had  before 
itnessed.  The  color  of  the  vines,  and  the  rapidity  with 
hich  they  covered  the  ground,  were  most  convincing  proofs 
I  my  mind  that  they  were  perfectly  healthy,  and  well  sup- 
lied  with  nutriment.  In  the  severe  drought  which  came  on 
I  the  summer,  these  vines,  for  many  weeks,  did  not  appear 
» soflfer,  while  others  of  a  similar  kind  in  the  neighborhood, 
ere  dead  and  dying.  The  result  was,  that  notwithstanding 
le  long  continuance  of  the  drought,  in  which  nearly  all  our 
3tatoes,  peas,  &c.  were  killed,  these  squashes  were  prc- 
srved,  and  yielded  a  middling  crop. 

I  also  used  the  compost,  as  above,  on  intervale  land,  near 
le  Connecticut  river,  soil  alluvial,  no  stones  or  gravel— can 
e  easily  compressed,  does  not  bake  in  the  sun — has  been 
altivatcd  for  more  than  one  hundred  and  fifltv  years,  and 
ields  a  very  scanty  crop,  without  manure.  The  compost 
^  spread  over  the  ground,  and  ploughed  in,  at  the  rate  of 
ine  cords  to  the  acre  of  ground  ;  thus  prepared,  I  planted 
birty  rods  with  sugar  beets— distance  between  the  rows, 
ishteen  inches — hills  eight  inches — one  seed  in  a  hilL 
[%e  seeds  proved  bad,  not  more  than  one  third  coming  up— 
et  I  had  1 16  bushels  of  beets  ;  while  above  an  acre  of  the 
ame  land,  manured  with  the  best  stable  manure,  at  the  rate 
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of  twain  cords  to  the  acre,  did  Dot  produce  one  buodred 
baiheli.  Two  tows  of  potatoes  n-crc  planted  next  ibc  bteU; 
the  land  had  beea  designed  for  beets,  and  wa«  prepaied  pte- 
ciiely  the  aame.  Between  llicsu  two  rows  uud  n>ofe  thu 
ftn  sera  immediately  adjoining,  (where  a  larger  quootitjof 
best  barn-yard  or  animal  manure  was  used,}  there  wuk 
very  perceptible  dilTvrence  in  fuvor  of  the  former.     I  M* 

Elanted  a  few  hills  of  potatoes  on  very  saiidy  land,  in  tU 
itler  part  of  Jtine.  Into  the  hilU  I  put  peat,  which  hl^ 
been  aalurated  witli  lye,  from  the  boltoui  of  a  soap  lub— 40 
lime.  The  tops  of  these  potatoes,  during  the  whole  drou^ 
were  of  the  moist  living  green,  nnd  the  iiiosi  Ill^u^ant  crfiwtb 
that  I  ever  behL>ld.  They  wore  killed  by  the  frust  in  llie  m, 
before  maturity — ihc  potatoes  were  smuU. 

In  conclusion,  1  would  mention,  tlini  I  nw  so  wc^II  pleased 
with  the  result  of  these  c\|icrimpnts  on  a  sniall  ><c&)e,  diatl 
em  now  preparing  one  hundred  und  fifty  cords  of  peat,  ui 
fifty  casks  of  Camden  lime,  and  all  tlie  eniiual  manure  I  en 
malie,  to  enrich  as  fast  aa  possilile  ray  whole  farm. 

ExpEiraes.  1  get  out  my  peat  by  ox  team  and  cart. 
Three  men  can,  in  this  way,  get  out  eight  cords  per  daji 
$4.00;  price  oflime,  $1.50  per  cask.  My  peal  being  ihw 
and  a  half  miles  from  my  barn,  that  portion  of  il  whickl 
bring  liome,  I  et^tinlate  to  cost  me,  for  carting,  one  dothi 
per  cord.  The  peat  and  the  lime  for  ilio  compost — usog 
one  third  of  a  cask-of  lime  to  a  cord  of  peat — then,  coatm^ 
on  the  ground  near  the  peat  bog — three  cords  of  peat,  $I.W 
— one  cask  of  lime,  $1.50;  that  which  I  cart  home,  $1.W 
per  cord  more. 

I  intend  to  put  about  one-sixth  part  of  animal  manure,  l»l 
as  it  cannot  be  purchased  in  any  adequate  quantity,  it  ia  mM 
difficult  to  fix  a  price.  The  nearest  place  where  livery  ataUfl 
manure  is  sold,  is  four  miles ;  price  there,  per  cord,  530<)— 
cost  of  carting,  $1.50. 

Five  cords  of  peat,  delivered.       _        -         -         $T.iO 
Two  and  one  third  casks  oflime,  delivered,  3.50 

One  cord  litery  stable  manure,  "         -  4.60 

divided  by  six — the  number  of  cords,  not  estimating  W 
increase  of  quantity  from  the  bulk  of  the  lime — gives  tWe 
cost,  two  dollars  and  fifty-eight  cents,  delivered — or  OM 
dollar  aod  Sfly-eight  cents  per  cord,  at  the  ppat  bog. 
(Signed)  SAMUEL 
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Dear  Sbr: — Herewith  are  the  facts,  collected  with  care,  at 
ny  request,  bj  my  father,  Samuel  Keep,  of  Longmeadow. 
iy  own  opiDion  is,  that  a  new  era  has  begun  in  agriculture. 
rfae  quantity  of  one  third  of  a  cask  of  lime  to  a  cord,  was 
elected  in  the  absence  of  chemical  experiments,  to  deter- 
nine  how  much  was  absolutely  needed  to  neutralize  the 
klmic  acid,  because  he  prefers  to  put  on  ten  to  twelve  cords 
o  the  acre— and  twelve  cords  would  take  four  casks  of  lime 
o  the  acre.  If  lime  was  as  cheap  as  in  Maine,  he  would 
Nobably  have  put  in  more.  Notwithstanding  the  expense 
tppears  to  be  great,  my  father  feels  confident  that  he  gets  a 
letter  article  in  compost  at  $2.58,  than  the  livery  stables 
iiroiah  at  $3.00,  with  the  additional  cost  to  him  of  $1.50  for 
»rtiDg,  making  $4.50.  N.  C.  KEEP. 

lo  order  that  a  plant  should  absorb  the  requisite  nutricient 
utters,  it  is  essential  that  its  rootlets  should  have  free  play, 
md  hence  the  necessity  of  a  proper  texture  in  soils.  It  is 
Jso  requisite  that  the  materials  should  be  rendered  in  some 
legree  soluble ;  and  that  the  soil  remain  permanently  good, 
t  is  essential  that  it  should  not  be  too  loose  in  its  texture ; 
QTy  against  the  opinions  of  some  farmers,  1  still  maintain 
kat  the  principal  and  most  active  ingredients  of  manures  and 
Mibf  are  lost  by  solution  and  infiltration,  the  evaporation 
bong  as  it  were  but  a  drop  in  the  bucket.  On  this  point, 
MNrever,  I  shall  present  some  considerations  hereafter. 

There  is  aUo  another  property  of  soils  too  generally  lost 
sght  of,  namely,  their  electro  motive  power,  and  their 
nfloencc  in  this  manner,  upon  the  absorbing  spongioles  of 
ihe  radicles,  producing  the  effect  called  by  M.  Dutrocliet, 
mdaemosBj  or  internal  impulse.  This  effect  is  most  assuredly 
produced  by  those  mixtures  and  combinations  of  mineral 
Blatters  and  salts,  with  vegetable  humus,  which  characterize 
luxuriant  soils.  Here,  then,  is  a  new  field  of  research  for  the 
philosophical  farmer,  who  will  find  the  still  small  galvanic 
currents  which  take  place  among  the  particles  of  soil,  are 
busy  preparing  his  bread.  The  influence  of  electricity  has 
loQg  been  known  to  hasten  vegetation,  and  plans  will  ulti- 
mately be  adopted  to  bring  the  results  of  the  laboratory  into 
the  hot  bed  and  green  house,  while  a  contemplation  of  the 
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I  will  Ulmtnle  Ihose  great  naUtral  laboratories- 
die  cont-fiekb  of  tlw  farmer.  A  aoil  coiwistJug  of  one  kind 
ifmrik,  it  barmt—ino  matter  of  wlml  earth  it  may  be  com- 
poMd,  whethw  lilez,  alumina,  lime  or  gypcum.  Pun 
Mgdable  motfer,  it  alio  barren;  btU  proptr  combiaaiiom  or 
mtxhma  ^ttmeaarti*,  alwaj/a  product  fert'^ly,  provided 
tbe^ubyhm  or  food  of  llie  plant  be  present  ali«o.  Certaia 
nline  matten  ww  nid  to  Htimulaie  planis,  mid  by  diis  [ 
BDdentaiKi  thtt  they  produce  electrical  movomcnU  oi  endoi- 
moK,  for  they  will  act  in  a  similar  manner  upon  dead  or 
inoi^uiic  mBtter,  at  leen  in  Dutrochet's  cipcrimeots.  B; 
Mlina  ttimulanta,  the  ibiiage  of  plants  is  rapidly  and  sub- 
ftantially  developed,  owing  to  the  absorption  of  carboaic 
acid  gaa  from  the  atmosphere,  and  the  retention  of  its  csrboii, 
while  the  ozigen  gat  if  e:[  haled  by  the  green  leaves.  And 
rinee  taeh  atimult  tend  only  to  the  development  of  ite 
fblia^,  and  act  against  both  germination  and  ripening,  tbf 
proper  time  to  apply  mch  substances,  is  afier  the  plant  htl 
thot  ap,  and  before  it  begins  to  ripen  its  seeds  or  fniiu. 
These  prinetples  are  generally  unknown  to  farmers,  and 
hence  their  unskilfiil  application  of  gyjisum,  suit,  &c.,  si 
dietaings  to  soils.  They  also  neglect  to  consider  the  oatin 
AoMof  of  their  plants,  and  hence  often  apply  the  wron; 
stimuli.  Now  it  is  evident,  that  since  asparagus  planti^ 
onions,  cabbages,  and  similar  vegetables,  are  native  plaou 
of  the  tea-coastt  of  those  countries,  to  which  ihey  are  indt- 
genot,  that  if  Ihey  are  to  be  cultivated  in  soils  free  froa 
nline  inttter,  aait  may  be  advantageously  used  io  stDtll 
qoantities,  to  render  them  more  luxuriant.  Gypsum  aad 
tea  salt  have  nearly  the  same  effect  upon  plants,  and  hence 
when  the  soil  derives  saline  matter  from  sult-waicr  spray,  oi 
vapor,  gypsom  will  not  benefit  the  soil,  or  act  as  a  siimulsBt 
upon  plants.  This  oiwiion,  which  is  proved  in  the  Priu 
Essay  of  Professor  Le  Cocq,  on  saline  manures,  eiplaini 
the  bet,  well  known  in  Maine,  that  ^psum  exerts  but  little 
notion  apon  the  toils  near  the  sea-coast,  but  does  act  favor- 
ably on  the  soils  of  bmw  situated  in  ttio  interior  of  the  Statfl;^ 
eapecially  oo  those  which  contain  small  quantities  of  oi^^^ 
nateorgeate  oflime.  ^^^ 
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'  have  formerly  stated,  it  is  evident  from  an  examina- 
*the  mineral  ingredients  of  soils,  that  they  all  origin" 
rom  the  decomposition  and  distntegration  of  rocke^ 
for  ages  have  been  acted  upon  by  air  and  toater;  those 
•  having,  by  their  mechanical  and  chemical  powersi 
)d  and  crumbled  the  solid  ledges  into  those  pulverulent 
a  which  form  the  basis  of  all  soils — to  which,  subse- 
y,  small  quantities  of  vegetable  humus  are  added  by 
cay  of  plants. 

:iENT  SOILS.  There  have  been  various  ei>och8  in  the 
I  history,  when  soils  were  thus  formed,  and  after  bearing 
luxuriant  vegetation,  were  reconverted  by  aqueous 
;neous  causes,  into  rocks,  the  structure,  and  fossil 
its  of  which,  denote  their  origin  to  have  been  from 
mtary  matter,  hardened  by  pressure  and  heat.  Thus, 
we  look  back  to  the  epoch  of  the  transition  formations, 
d  the  rocks  composing  that  series  to  be  composed  of 
nerated  sand  and  pebbles,  cemented  by  clay,  which 
.ts  itself  in  an  indurated  form,  the  result  of  igneous 
Marine  shells,  contained  in  the  grauwacke  rocks 
ascribed,  evince  that  this  deposit  was  chiefly  formed 
:h  the  waters  of  the  sea,  while  some  portions  of  it  were 
ted  in  fresh  water,  as  proved  by  the  presence  of  certain 
f  peculiar  to  bogs  and  lakes.  The  slates  of  this  forma- 
Dntain  prints  and  casts  of  numerous  plants — such  as 
equisetacesB,  lepidodendrse  and  stigmaric® ;  while 
»f  anthracite  coal,  shewing  by  their  structure  and  com- 
»n  their  vegetable  origin,  are  also  included  between  the 

f  it  is  evident,  that  the  above  mentioned  plants  could 
ve  grown  without  a  soil,  and  the  rocks  in  which  they 
bedded  bear  every  proof  that  they  were  once  in  that 
ion. 

oNDARY  SOILS.  We  comc  next  to  the  secondary  epoch, 
3re  again  we  are  astonished  to  find  proofs  of  a  numerous 
sion  of  alternating  beds  of  soil,  each  having,  for  long 
s  of  time  bore  their  perennial  verdure  of  intertropical 
f  allied  to  those  above  noticed,  but  more  complicated 
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■nd  perfect  io  tbtir  structure.  The  saodstonei  uui  tlialef 
oif  thii  fomiBtioa  aro  vast  hcrbarite  of  aocietit  vegetation, 
Vid  tliair  ■trstaQOiitaiii.well  preserved  between  their  sliMt^ 
perfect  impretiiods  of  numeroua  genera  of  plants,  the  speeiei 
of  wbich  ar«  now  extinct.  Large  trunks  of  trees  are  ibo 
eipOMd  b;  openiQg  coal  mines  and  quarrieti  of  snndstooe, 
While  the  ouoieroiis  and  reiterated  Htrata  of  coal  itijcif  sIm 
bear  ample  prooA  of  tlicir  vegetable  origin. 

Here,  then,  we  have  another  epoch,  at  which  soils  existed, 
produced  their  abundant  vegctalion,  stored  the  earth  with 
fiiel,  and  then  were  reconverted  into  solid  rocka,  to  be  agwn 
subjected  to  the  wear  and  tear  of  elemental  Htrifc. 

The  TiRTiABT  tpocH  wns  of  n  milder  character,  and  but 
little  disturbance  of  the  solid  rocks  appears  to  hare  been 
eOTectod  during  those  eiibmersions,  when  ilie  plantic  cU), 
calcareous  marls  and  strata  of  perfectly  preserved  intriiio 
ihells,  were  depoiited.  These  sedemeriuiry  matters  appen 
to  have  resulted  fmrn  a  xinw  and  gradiiat  deposition  of  da]' 
and  other  fine  seHcmenlnry  matter,  which  beneoih  the  sea, 
became  soon  inhabited  by  numerous  shell  fish,  and  were 
imbedded  \a  mccession  as  we  now  find  them,  since  iJie 
elevation  of  the  land  above  the  encrooclunents  of  the  sea. 

When  we  consider  the  several  periods  which  1  have  bricfff 
mentioned,  it  will  at  once  reveal  to  any  reflecting  perwn, 
that  the  world  has  been  during  the  lapse  of  inconceivable 
ages,  subject  to  grcnt  revolutions  in  its  geological  orgnnitft- 
tion.  At  one  time,  the  rocks  are  worn  down  into  soils,  and 
bear  their  vegetation — then  continents  were  sunk  in  ttw 
ocean's  depths,  and  subsequently  were  raised  again,  the  soil* 
having  in  the  mean  time,  been  converted  into  rocka.  Df 
Mch  consideratinne,  we  soon  team  lo  respect  the  antiqiiitji 
of  the  world ;  and  knowing  that  such  records  aro  legibly 
written  on  the  tablets  of  stone,  we  feel  a  natural  desire  lo 
read  and  understand  their  meaning. 

Amcient  ALLUTiAi,  snii-s,  ott  nircvHM.  Subsequent  iO 
the  epochs  of  which  I  have  spoken,  wc  find  that  another 
acene  of  violence  disturbed  tlie  tranquility  of  the  graaft 
deep,  and   the  Dorlhern  ocean  was   hurled,   with    tts  d^H 
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of  ice,  over  the  laad,  sweeping  the  loose  materials  from  the 
very  mountain  tops,  and  depositing  them  far  south  of  their 
former  resting  places — while  the  grooves,  scratches  and 
water  marks  upon  the  surface  of  the  fixed  ledges,  shew  the 
direction  in  which  the  current  passed.  By  such  a  flood, 
(proofs  of  which  are  nearly  universal  in  Maine,  as  elsewhere,) 
ihe  soils  were  transported  and  commingled,  so  that  we  rarely 
find  a  soil  similar  to  the  rocks  beneath  it,  but  identical  with 
(hat  derived  from  other  rocks,  which  occur  to  the  north  and 
northwest.  Having  already  cited  so  many  localities  in  proof 
of  this  position,  I  shall  not  here  recapitulate,  and  the  intel- 
ligent observer  will  find  so  many  illustrations  in  Maine,  to 
satisfy  his  rational  curiosity  on  the  subject,  that  he  need  not 
long  remain  in  doubt  as  to  the  facts. 

MoDBRN  ALLUVIAL  SOILS.  The  prcscnt  causes  which  act 
upon  the  solid  rocks,  are  both  chemical  and  mechanical. 
Oxigen,  from  the  atmosphere  and  from  water,  is  constantly 
•flbcting  some  portions  of  the  work,  especially  where  the 
Books  contain  pyrites.  Rivers,  torrents,  brooks,  and  even 
loin,  are  gradually  sweeping  away  the  solid  rocks,  by  their 
continued  action ;  but  more  powerful  than  all  others,  is  the 
action  of  freezing  water,  which,  by  an  almost  irresistibly 
expansive  force,  rends  all  rocks,  into  which  water  can  find 
a  passage,  and  crumbles  down  those  which  are  porous  in 
their  structure.  Upon  the  coast,  the  sea  ever  beating  the 
ioHd  rocks  and  hurling  the  loose  fragments  with  the  force 
of  battering  ordnance  against  the  shores,  wears  away  the 
ledges,  the  detritus  being  either  spread  out  on  the  bottom, 
or  sifted  up  at  the  mouths  of  harbors  and  estuaries. 

Alluvial  soils  are  produced  by  the  transportation  of  fine 
particles,  by  aqueous  agency,  from  higher  sources,  and  are 
especially  brought  down  and  deposited  during  freshets, 
when  a  river  bursts  its  confines,  and  being  diminished  in  its 
velocity,  deposits  its  sedementary  matter  over  the  intervales. 
The  force  of  the  wind  is  also  constantly  removing  fine  parti- 
cles of  soil  from  one  district  to  another,  and  the  dust  of  ages 
iiof  greater  importance  than  is  commonly  believed.  Enough 
has  been  said  on  this  subject  to  excite  inquiry,  and  to  stimu- 
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Ute  othan  to  look  over  tlw  pages  of  rmturc,  for  iheir  own 
ntitfaetioD,  and  thn  ii  tU  ttat  can  bo  expected  from  itilro- 
dnetory  remirki,  Hvsh  mt  I  now  ofier  to  the  refltKiting 


It  muit  not  be  ezpectod  that  any  one  locnlily  is  lo  fnfnish 
al]  the  data  for  the  elucidation  of  a  general  theory;  but  a 
discrimtnating  eye  will  qoieklygclcct  suth  as  may  bear  u[>(hi 
the  subject  in  question-  Books,  relating  the  obsenationi 
and  eiperieoce  of  otheri,  ahouhl  also  e«[ve  to  guide  iboN 
who  may  engage  in  this  study. 

In  order  to  exainioe  a  soil,  w-c  must  become  famtliai 
with  the  mineral  ingrediants  which  enter  into  the  com- 
poNtion  of  ordinary  rocks,  and  learn  to  discriminate  ihem, 
even  when  masked  by  a  covering  or  »tain  from  metallic 
oxides  and  vegetable  humus.  By  practice,  this  is  easily 
done,  where  the  particles  ore  distinctly  visible  to  the  eye, 
but  wheo  they  are  reduced  to  a.  6ne  powder,  then  recoutM 
must  be  had  to  the  microHcope,  and  to  the  separation  by 
agitation  with  water.  Id  the  field,  there  U  but  little  difficullf 
in  ascertaining  the  mineral  ingredients  of  soils,  for  ihefs 
we  can  always  discover  some  places,  where  ihey  mny  be  di*- 
tinctly  seen.  In  case  the  particles  are  too  small  for  occular 
examination,  then  wo  mast  Tcsort  at  once  to  chemical  le*u. 
In  allcRseBwhere  the  qnanlilBtive  determination  of  the  vsii- 
ous  ingredients  of  a  soil  Is  uudcrlaken,  the  work  is  extremdy 
difficult,  and  requires  a  long  course  of  exai-t  expcrimeno, 
which  can  only  be  made  in  a  well  furnished  laboratory;  but 
it  often  happens  that  some  more  simple  question  is  (o  be 
settled,  which  is  all  that  is  required  for  directing  the  amend- 
ments or  cultivation  of  the  farm.  Such,  for  instance,  as  the 
presence  and  quantity  of  vegetable  matt«n,'MMl  of  ■■ 
of  lime.  These  substances,  any  ingoDians  -fvm«#  iM^4l 
to  separate,  or  at  least  determine  their  pruence  or  «~ 
which  may  be  sufficient  to  direct  his  operations  in.tha^ilA'i' 
vation  of  his  farm.  A  minute  analysis,  however  Hi>4liBt 
difficult  and  complicated  a  task  for  any  one  wbowfl 
professed  chemist,  having  at  his  disposal  dalicite  1 
crucibles  of  silver  and  of  platina,  with  all  the  odiM-'M 
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OBlrumenta  of  analysis,  and  a  complete  set  of  all  the  varioas 
'eagents  and  tests,  in  a  stite  of  absolute  purity.  To  furnish 
Mich  a  laboratory,  the  farmer  would  have  to  expend  too  much 
noney.  Considering  how  seldom  he  would  have  to  make  use 
>f  it,  he  will  find  it  vastly  more  economical  to  avail  himself 
tf  the  skill  and  materials  of  those  who  are  duly  prepared  for 
inch  operations* 

While  engaged  in  the  geological  survey  of  the  State,  I 
Mve  always  considered  it  my  duty  to  make  chemical  analyses 
>f  such  soils  as  were  in  any  way  remarkable,  and  I  shall 
lierewith  present  some  of  the  results — such  as  will  prove 
nluable  to  agriculturists.  I  shall  also  describe  the  method 
»f  making  a  chemical  examination  of  soils,  for  the  purpose 
>f  aiding  those  who  may  feel  desirous  of  learning  the  art. 

Akaltsis  or  soils.  We  have  first  to  inspect  the  particles 
)C  the  soil  in  question,  in  order  to  ascertain  its  principal 
aiiieral  components,  so  as  to  learn  to  what  class  it  belongs. 
FImi  method  of  doing  this  has  been  described  in  my  Second 
lomial  Report  The  soil  must  then  be  dried,  either  by  the 
Nn'a  rays,  or  by  spreading  it  upon  paper  in  a  warm  and  dry 
nem.  It  is  then  ready  for  mechanical  separation  by  seives, 
■sdescribed  in  the  above  mentioned  Report.  Having  sep- 
iiated  the  pebbles,  sticks,  and  coarse  particles,  we  take  a 
pQttion  of  the  finest  powder  that  passes  the  gauze  seive,  and 
igitate  it  with  water,  pour  off  the  suspended  particles,  and 
inspect  the  remainder,  to  discover  the  fine  mineral  com- 
ponents, which  may  be  done  easily  by  means  of  the  micro- 
soope.  The  quantities  of  matter  suspensible  and  not 
lospensible  in  water,  is  ascertained  by  drying  and  weigh- 
ing the  powders  collected,  on  a  filter 

The  above  operations  belong  to  the  mechanical  separation 
of  the  particles,  and  shed  much  light  upon  the  nature  of  the 
toil. 

Chcmical  analysis.  After  the  above  operations,  we  have 
to  make  a  chemical  analysis ;  and  for  this  purpose,  one 
hundred  grains  of  tlie  fine  powder  which  passed  the  gauze 
>eive,  is  to  be  weighed  out  and  placed  upon  a  piece  of  sheet 
pittina,  or  even  upon  a  quarter  of  a  sheet  of  letter  paper. 
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and  IB  to  be  dried  st  ■  temperature  orSOO^  F.,  or  not  aboTC 
that  point  where  white  pnper  begins  to  tarn  brown  by  hcst 
It»  then  freed  ftoAt  water,  and  bj'  weighing  it  a  second 
time,  tfae  loei  in  weight  indicates  ila  quantity,  (a) 

The  Deit  operation  is  intended  to  deteniiinc  the  quantity 
of  regetable  matter  in  the  soil;  and  Tor  that  purpose,  the 
•oil,  freed  from  water,(A)  is  placed  upon  a  sheet  of  platin. 
or  in  a  platina  eapanle,  and  introduced  inio  a  muffle,  or  smtll 
oren,  which  ia  then  healed  red  hot,  until  nil  the  wgetabk 
matter  la  burned  out  of  the  soil,  (the  odor  while  bumisg 
may  be  ascertained  hj  smelting  the  gas  given  out  by  meaoi 
of  a  glasa  tube,  placed  over  the  burning  soil,}  and  if  animsl 
matter  be  preient,  the  odor  will  be  similar  to  that  of  burning 
feathers,  while  the  regetable  matter  smelb  like  buiniog  peat. 
After  the  vegetable  and  animal  matters  are  burned  oat, 
weigh  the  aoil  again,  and  the  loss  wil)  indicnto  the  qunniiiy 
of  organic  matter,  (a) 

The  soil  i>  now  ready  for  the  next  step,  which  is  to  a«w 
tain  the  qnaotity  of  soluble  matter  it  contains.  Fteca 
it  in  a  thin  glass  flaak,  (a  clean  oil  flask  will  answer,)  uA 
pour  opOQ  it  a  sufficiency  of  distilled  water  to  cover  it  toibt 
depth  of  half  an  inch ;  then  pour  in  an  ounce  of  pun 
muriatic  acid,  and  boil  it  for  an  hour.  Then  dilate  with 
water,  and  filter  the  solution  through  a.  folded  double  filterof 
India  paper,  placed  in  a  glass  or  wedge  wood  ware  funnel,  cok 
leet  the  solution  as  it  drops,  in  a  glass  phial  or  decanting  vmmI 
— wash  the  soil,  which  is  all  thrown  on  the  filter,  until  tin 
water  passes  tasteless.  Remove  the  filter — dry  it,  within 
contents — then  separate  the  outside  filter,  and  burn  the  inside 
one,  with  the  soil  which  it  contains,  in  the  mullle,  as  befbtt 
described.  Bum  also  the  outside  filter,  the  ashes  of  which 
must  be  weighed  and  deducted  from  the  burnt  soil  an*! 
filter,  (c) 

Weigh  the  insoluble  soiI,(c)  and  its  loas 
•oluble  matter  taken  np  hj  the  muriatic  acid.    This 
as  a  cheek  upon  the  next  operations,  and  will  shev-^ 
matter  has  escaped  detection.    The  aolatioB 
paaaed  the  filter,  ia  now  to  be  ratunied  -to  the  dean 
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small  quantity  of  nitric  acid  being  added,  to  convert  the 
oxide  of  iron  into  the  per-oxide.  It  is  next  to  be  boiled  for 
fifteen  minutes,  and  then  pure  liquid  ammonia  is  to  be  added 
in  excess,  so  as  to  precipitate  all  the  per-oxide  of  iron. 
The  whole  is  now  thrown  on  a  double  filter,  as  before, 
and  the  per-oxide  of  iron  will  remain  upon  it,  while  the 
solution  passes  the  filter,  and  must  be  collected,  as  before 
described.  The  per-oxide  of  iron,  and  the  soluble  alumina, 
are  now  together  upon  the  filter.  Wash  with  water,  until 
the  solution  passes  tasteless ;  then  dry  the  filters,  separate 
ope  firom  the  other,  and  burn  them  separately.  Weigh  one 
against  the  other,  and  the  per-oxide  of  iron  and  soluble 
alomina  will  be  obtained,  (d).  From  this,  the  alumina  may 
he  separated  by  a  new  attack — or  it  might  have  been  taken 
from  the  iron,  before  weighing ;  the  former  operation  being 
preferable.  This  operation  is  done,  by  melting  the  alumina 
and  per-oxide  of  iron  in  a  silver  crucible,  with  thrice  its 
weight  of  pure  potash  ;  then  dissolve  in  water  and  add  more 
p«re  potash,  until  all  the  alumina  is  taken  up,  and  the 
far-oxide  of  iron  remains  pure;  filter,  wash,  dry,  ignite, 
and  weigh — the  loss  is  the  alumina,(E)  and  the  remaining 
■atter  is  the  per-oxide  of  iron,  (r) 

The  filtered  solution,  after  the  separation  of  the  oxide  of 
inMi  and  alumina,  is  now  to  be  treated  for  lime,  by  means  of 
the  oxalate  of  ammonia,  and  a  white  precipitate  of  oxalate 
of  lime  will  form,  if  any  is  present,  and  may  be  separated 
after  it  has  subsided,  by  filtration.  Wash,  dry,  ignite,  to 
destroy  the  oxalic  acid — add  a  few  drops  of  a  concentrated 
solution  of  carbonate  of  ammonia — heat  to  dull  redness,  to 
expel  the  carbonate  of  ammonia  in  excess,  and  weigh  ;  this 
ii  carbonate  of  lime,  (o) 

Now  add  up  the  results,  and  if  you  have  obtained  all 
the  components  of  the  soil,  and  have  met  with  no  loss, 
the  sum  will  be  exactly  100  grains.  If  there  is  any  consid- 
erable loss,  you  must  take  another  portion  of  the  soil,  and 
test  it  for  other  substances,  and  repeat  the  analysis. 

It  is  seldom  necessary  to  make  a  thorough  analysis  of  the 
Quitters  insoluble  in  acids,  since  they  have  not  an  immediate 

19 
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influence  upon  vegetation ;  but  to  know  the  fbtore  tlaiB  of 
the  soil,  it  must  be  done.  In  that  case,  yon  moat  take  the 
dry  insoluble  soil,  grind  it  to  the  finest  powdei^^ireigh  it 
again,  to  be  sure  you  have  not  lost  any  of  it — then  mix  It 
with  four  times  its  weight  of  pure  carbonate  of  soda,  and 
melt  it  in  a  platina  crucible.  After  fasion,  soften  it  widi 
water,  and  dissolve  the  whole  of  it  in  dilate  nnariatic  add. 
Evaporate  to  entire  dryness,  in  a  glass  or  porcelain  basin- 
stirring  it  towards  the  end  of  the  operation,  to  prevent  spit- 
tering ;  then,  when  it  is  entirely  dry,  moisten  it  with  nnirialie 
acid,  and  dissolve  the  soluble  muriates  in  water.  Boil — then 
filter  the  whole  on  a  double  filter,  as  before ;  waah  it  tat 
twenty-four  hours  with  pure  hot  water — which  passing  tasla- 
less,  remove  the  filter,  dry,  separate  the  two  filters,  bam  OM 
against  the  other,  and  weigh  ;  the  substance  is  a  pare  wkte 
powder,  and  is  silica,  (h).  It  ought  to  be  weighed  whHsil 
is  warm,  for  it  absorbs  water  hygrometrically. 

From  the  filtered  solutions,  you  are  now  to  separate  iki 
alumina,(i)  per-oxide  of  iron,(k)  and  lime,(l)  as  beM| 
described;  and  if  your  results  balance  the  amount  operatri 
upon,  you  have  obtained  all  the  products.  If  not,  test  j«W 
solutions  for  mRgnesia,(m)  manganesc,(n)  and  for  potash.(s) 
Test  your  alumina  also,  for  phosphoric  acid,  (p) 

Magnesia  is  detected  by  means  of  the  phosphate  of 
and  ammonia  solution  most  readily,  with  which  it  fbmsa 
white  precipitate.  Manganese  is  thrown  down  by  carbonsll 
of  soda,  from  its  acid  solutions,  in  the  state  of  a  white  powdsif 
which  becomes  brownish  black  on  burning.  Potash  istesH' 
by  means  of  the  solution  of  hydro-chlorate  of  platina  aai 
soda. 

The  above  is  one  of  the  most  common  analyses  of  soil^ 
and  there  are  so  many  operations  required,  that  not  oM* 
than  a  dozen  analyses  could  be  made  in  four  months,  mihtf 
we  could  carry  on  several  at  a  time,  as  we  are  able  to  do  !> 
a  regular  chemical  laboratory. 

Beside  the  above  method,  we  have  also  to  determine  tb0 
quantity  of  matter  soluble  in  water,  in  order  to  ascertain  tb* 
soluble  salts.    For  this  purpose,  take  1000  grains  of  the  diy 
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soil,  and  boil  it  in  a  glass  bottle,  with  a  pint  of  distilled 
water ;  filter,  and  then  evaporate  one  half  of  the  solution  to 
dryness,  and  weigh  the  residue — re-dissolve  it,  and  test  the 
nature  of  the  saline  matters.  Test,  also,  the  other  half  of 
thtt  solution,  separate  the  products,  and  weigh  them 
separately. 

For  the  discovery  of  common  salt,  chloride  of  sodium, 
note  whether  cubic  crystals  formed  in  the  evaporated  solu- 
tion, which  is  salt,  (q) 

To  detect  the  presence  of  any  muriate,  use  a  solution  of 
pure  nitrate  of  silver.  If  any  such  salt  is  present,  you 
will  have  a  thick  curdy  precipitate  of  chloride  of  silver. 
Collect  it,  wash,  dry  and  fuse  it  in  a  counterbalanced  porce- 
lain capsule.  Its  weight  denotes  the  quantity  of  muriatic 
acid,  which  is  25.36  per  cent,  of  the  chloride  of  silver.— 
Soluble  chloride,  (r). 

Any  sulphate  may  be  detected  by  the  muriate  or  acetate 
of  barytes,  which  gives  a  white  precipitate  of  sulphate  of 
barytes.  Collect  on  a  filter,  wash,  dry,  ignite,  and  weigh. 
It  contains  34.37  per  cent,  of  sulphuric  acid,  indicating  a 
sulphate  of  some  base,  (s) 

The  presence  of  any  salt  of  lime,  is  detected  by  the 
solution  of  oxalate  of  ammonia,  which  gives  a  white  cloudy 
precipitate  of  the  oxalate  of  lime.  Collect,  burn,  and  weigh. 
You  will  have  the  quantity  of  carbonate  of  lime,  (t) 

Potash  and  all  its  saline  combinations,  give  a  yellow  pre- 
cipitate with  the  chloride  of  platina  solution,  (u) 

Nitre  is  detected  by  deflagration  with  charcoal,  and  by 
testing  the  result  for  potash,  (v) 

By  referring  to  the  letter  against  each  step  of  the  analysis, 
it  will  be  seen  whether  the  work  is  complete  ;  and  it  may 
then  be  drawn  up  thus — the  weight  of  each  article  being 
inserted  opposite  to  its  name  : 

(a)  Water  of  absorption. 

(b)  Organic  matter,  animal  or  vegetable. 

(c)  Insoluble  soil. 

(d)  Per.  oxide  of  iron  and  alumina. 

(e)  Alumina — separated. 
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(f)    Per-oxide  of  iron — separated. 

(0)  Carbonate  of  lime, 
(h)     Silica. 

(i)  Alumina. 

(k)  Per-oxide  of  iron. 

(1)  Lime, 
(m)  Magnesia, 
(n)  Manganese, 
(o)  Potash. 

(p)    Phosphoric  acid. 

(q)     Sea  salt. 

(r)     Soluble  chloride. 

(s)     Sulphate  of  some  base. 

(t)     Soluble  salt  of  lime. 

(u)    Potash,  or  any  salt  of  that  base. 

( v)    Nitrate  of  potash,  or  nitrate  of  any  alcaline  base. 
The  small  letters  refer  to  the  operations  subsequent  to  the 
gross  analysis,  and  are  seldom  required,  excepting  for  the 
purpose  of  detecting  the  presence  of  soluble  saline  mattersi 
as  described  in  another  section. 

To  ascertain  the  quantity  of  vegetable  matter,  soluble 
in  carbonated  alcalies  or  geine^  the  following  is  the  pro- 
cess proposed  by  Dr.  Dana,  with  some  essential  modifi- 
cations. Take  one  hundred  grains  of  the  fine  soil,  dry 
it  at  300^  F.,  or  until  paper  browns.  Then  place  it  in 
a  flask,  and  pour  upon  it  a  solution  of  fifly  grains  of 
carbonate  of  potash,  dissolved  in  four  ounces  of  distilled 
water ;  boil  it  until  it  is  saturated,  then  let  the  soil  subside, 
and  pour  off  the  solution  upon  a  filter.  Add  to  the  residue 
a  similar  alcaline  solution,  boil  again,  and  pour  off  in  a 
similar  manner  upon  the  same  filter.  If  the  last  solution  was 
colorless,  all  the  soluble  vegetable  matter  is  taken  up,  and 
the  soil  itself  may  now  be  washed  out  and  thrown  on  the 
filter,  and  washed  with  boiling  distilled  water  until  it  is 
tasteless.  Dry  the  powder  on  the  filter  at  300^,  weigh  it, 
and  the  loss  shews  the  quantity  of  vegetable  matter,  soluble 
in  alcaline  solutions.  Bum  the  weighed  residue,  until  all 
the  remaining  vegetable  matter  it  consumed ;  weigh  tgaini 
and  the  loss  is  the  insoluble  vegetable  matter. 
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The  solution  which  has  passed  the  filter,  is  of  the  color  of 
port  wine,  if  it  contains  vegetable  matter  in  solution.  Take 
a  portion  of  it,  and  neutralize  the  alcali  by  nitric  acid  ;  then 
test  it  with  a  solution  of  nitrate  of  silver.  It  will  give  a 
dense  precipitate  of  a  grey  color^  which  turns  reddish  brown 
by  exposure  to  light.  Treat  the  alcaline  solution  with  lime- 
water,  in  great  excess,  and  you  will  then  throw  down  a  buff 
colored  precipitate  of  geate,  or  ulmate  of  lime.  Wash  this 
on  the  filter,  with  dilute  acetic  or  muriatic  acid,  and  you  will 
remove  the  lime,  and  pure  geine,  or  ulmic  acid  will  remain. 

The  insoluble  matter  on  the  first  filter,  may  now  be 
analyzed  for  its  mineral  elements,  in  the  usual  manner ;  but 
the  salts  will  have  been  converted  into  carbonates.  Thus, 
if  gypsum  was  present,  it  will  be  found  converted  into 
carbonate  of  lime. 

The  above  process,  suggested  principally  by  Dr.  S.  Dana, 
was  used  by  Professor  Hitchcock,  in  the  analysis  of  the  soils 
of  Massachusetts.  It  is  a  good  method  for  the  purpose 
above  indicated,  but  the  varying  quality  of  the  vegetable  and 
animal  matters  is  not  fully  shown  by  it,  nor  by  any  other 
ordinary  method,  the  process  by  the  deut-oxide  of  copper 
being  requisite  for  the  analysis  of  highly  manured  soils.  In 
Maine,  however,  we  have  mostly  vegetable  matters  to  deal 
with,  as  the  organic  ingredients  in  soils,  and  this  process  is, 
therefore,  applicable,  and  has  been  used  by  me  in  several 
analyses,  as  above  modified. 

Dr.  Dana  suggested  the  occurrence  of  sub^phosphate 
of  alumina  in  soils,  and  I  found  in  one  instance  three 
per  cent,  of  this  matter  in  a  soil  from  Wilton.  It  is  highly 
probable  that  it  has  been  overlooked  by  chemists,  since  it  so 
closely  resembles  pure  alumina,  and  precipitates  with  it. 

According  to  the  above  described  processes,  we  have 
analyzed  numerous  soils  firom  Maine,  the  results  being  given 
below,  and  again  resumed,  in  a  tabular  form,  at  the  end  of 
the  Report. 

ScUfrom  the  farm  of  Mr.  J.  McCvUy,  of  WUton.  It  is 
a  yellow  loam,  derived  firom  the  deeompoiition  of  argilla- 
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ceoas  and  mica  slate  rockSi  partickt  of  which  m  Tinble 
in  the  soil,  especially  after  the  fine  parts  are  removed  by 
agitation  with  water.  This  soil  produced,  last  year,  lorty- 
eight  bushels  of  wheat  to  the  acre,  according  to  the  state- 
ment of  Mr.  McCully.  Mechanical  separation,  by  two  seivei, 
one  of  which  has  meshes  one-tenth  inch  in  diameter,  and  ths 
other  is  of  the  finest  gauze : 

Remains  on  Ist  seive,  vegetable  fibres,  pebbles  of  slate  sod 

quartz,         ...        176  grains. 
**        '<      2d  seive,  fine  sand  and  veg.  fibres,  162      ** 
Passes  last  seive,  very  fine  yellow  powder,        66S .    ** 

1000 
Chemical  analysis  of  100  grains  of  the  soil,  gives : 
Water,         -----        5.0  gruns. 
Soluble  vegetable  matter,     -        -      12.0  or  geine. 
Insoluble,    -.•«.-        6.5 
Silica,  -----      54.2 

Alumina,  -----  lO.O 
Sub-phosphate  of  alumina,  -  -  3.0 
Per-oxide  of  iron,  -        -        -        7.0 

Oxide  of  manganese,  -  -  -  1.0 
Carbonate  of  lime        -        -        -         1.5 

.2  loss. 

Although  this  soil  now  produces  heavy  crops,  it  will  sooa 
become  exhausted,  unless  it  is  treated  with  lime.  It  is  ridi 
in  vegetable  matter,  and  skilfully  treated,  will  contiau® 
fertile  without  any  other  manure  than  above  noted. 

Sail  from  the  farm  of  Mr.  Harding y  Unions  produced 
forty  bushels  of  wheat  to  the  acre,  last  year — now  laid  dof^^ 
to  grass.     It  is  a  brownish  yellow  loam,  containing  pebhl^^ 
of  granite  and  quartz,  with  vegetable  fibres  undecotnpose3'* 
Remains  on  1st  seive,     43  grains  pebbles. 

*'        "     2d  seive,     60  granitic  sand  and  roots  of 
Fine  powder  from  the 

last  seive,      -       897 


1000 


X 
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Chemieal  analysis  >— 100  grains,  treated  as  usual,  ga?e : 


Water  of  absorption, 

4.6 

Vegetable  matter,     ... 

8^ 

Per-oxide  of  iron  and  alumina,  - 

9.8 

Insoluble  granitic  soil, 

-       73.2 

Carbonate  of  lime,    -        -       - 

4.2 

100.0 

This  soil  is  rich  in  carbonate  of  lime,  and  effervesces  with 
acids  very  distinctly.  It  is  a  good  soil  for  grain,  and  will 
endure  well.  The  vegetable  matter  may  be  replenished  by 
compost  manure,  made  with  peat,  when  more  is  needed. 
The  quantity  of  lime  is  unusually  great  in  this  soil,  and  was 
probably  derived  from  the  adjacent  limestone  beds. 

SaU  from  the  farm  of  Mr.  L.  Leven$aier^  of  Thomaaton. 
This  soil  is  a  yellow  loam,  derived  from  the  decomposition 
of  micaceous  and  talcose  slate.  It  was  dressed  with  twelve 
loads  of  manure  to  the  acre,  and  had  upon  it  a  luxuriant 
crop  of  wheat 

Mechanical  separation  of  the  ingredients: 

1st  seive,  pebbles  of  talcose  slate,  &c.    -  271 

2d  seive,  vegetable  fibre  and  sand,  -  231 

Very  fine  powder  from  last  seive,        -        -  498 

1000 
Chemical  analysis  of  100  grains  of  the  fine  powder : 

Water, 7.7 

Vegetable  matter,     -        -        -        -        8.0 
Per-oxide  of  iron  and  alumina,  -        -       11.2 

Insoluble, 69.2 

Carbonate  of  lime,    -        -        -        -        2.0 


98.1 
Carbonate  of  magnesia,  not  separated,         1.9  by  loss. 


100.0 


This  is  evidently  a  good  soil,  although  more  loose  in 
its  texture   than  is  advantageous  for  retaining  manures. 
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Miifcle  nmd,  which  if 
being  attainable,  may  be  advanlafBMilf  Mi^  ^vllM  thi 
soil  needs  amelioratioa.  It  contaiiM  aMi|lh;ia«itaMli  ef 
lime  to  produce  visible  eflBnwaoMMe  wilkmmitk^    ^ 

TROMASToif.    Soil  takmfnm  lie  BmitkmntH^  twrli  if 
the  We^  ThonuuiM  Hme  quanl99.    This  toil  wai  edeeldl 
from  the  midst  of  the  groYC,  where  it  iMid  never  been  cdti-   i 
rated.    Its  chemical  composition  is  as  fbllom :  ^ 

Water  of  sbsorptioUi  .  •  • 

Vegetable  matter,     •  •  .  • 

Insoluble  soil,  *  .  .  • 

Per-oxide  of  iron,     -  -  -  ?  * 

Carbonate  of  lime,    •  •  «  - 

100.0 

From  the  small  proportion  of  lime  in  thb  soil,  it  i4|l 
evidently,  when  cultivated,  require  an  addition  of  it'ijL 
render  the  soil  suitable  for  wheat  It  is  an  intereatiag  •» 
curious  fact,  that  the  soils  of  Thomaston,  so  celebrated  tir 
its  lime  quarries,  should  be  wanting  in  lime. 

Soil  taken  from  the  north  sub  qf  the  Meadme  fHfonrbib 

gives  :— 

Water, 7.0 

Vegetable  matter,          ...  8.0 

Insoluble  soil,        ....  76.S 

Per-oxide  iron,       -        -        -        -  7.6 

Carbonate  of  lime,         -        -        -  1.0 

09.8 

Soil  from  the  farm  <f  Dr.  Byrleigh,  iff  Dextet.  Ttit 
soil  is  of  a  dark  brownish  yellow  color,  and  bears  ItiniiaBt 
crops  of  oats.  In  some  parts  of  the  field,  patcbea  att 
observed  where  the  oats  are  very  tall  and  heavy,  «Q4hat| 
while  its  general  average  height  in  the  field  is  but  tM 
feet,  some  spots  had  stalks  four  feet  high  and  of  great  fiili 
Specimens  were,  therefore,  selected  from  the  difierent 
and  herewith  are  presented  tlie  resalta  of  the  analyaia. 
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where  the  oats  were  of  ordinary  size  gives,  on  mechanical 

separation : 

Ist  seive,  slate  and  quartz  pebbles,         -        -        137 

2d       «       fine  sand, 1G6 

Fine  powder,  -.---.        C97 


• 

1000 

nical  analysis  of  100  grains  of  the  fine 

powder : 

Water,          .... 

- 

5.4 

Vegetable  matter,  -        -        - 

- 

8.6 

Per-oxide  of  iron  and  alumina, 

• 

7.0 

Insoluble  soil,  silicious, 

- 

76.9 

Carbonate  of  lime. 

1.8 

99.7 
1 .3  loss. 

100.0 
On  the  most  fertile  spots,  the  soil  is  composed  as  follows : 
Ist  scive,  quartz  and  slate  pebbles,      -        -        20 
2d      '^      fine  straws,  and  fibres  with  sand,  SG 

Fine  powder,  -  -  -         -         •         944 


1000 
Chemical  analysis  of  100  grains  of  the  fine  powder : 
Water, 3.4 


Vegetable  matter, 

- 

7.7 

O.xidc  iron,        -         -         - 

- 

2.3 

Insoluble  silicious  residue. 

- 

-       83.7 

Carbonate  of  lime,    - 

- 

2.9 

100.0 
From  these  analyses,  it  will  appear  that  a  finer  texture  of 
the  soil,  accompanied  by  a  larger  proportion  of  lime,  pro- 
duced the  nuijmented  degree  of  fertility  ;  and  it  also  shews 
that  this  takes  place  where  there  is  even  a  less  proportion  of 
vegetable  matter — this  instance  proving  decisively  that  lime 
is  the  best  fertilizer  to  the  soil. 

Sails  from  Dr.  Bates*  form^  JVmridgewock.    The  soils 
were  taken  from  the  following  tracts  upon  a  table-land  plaiOf 

20 
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Dear  the  Kennebec  river.    Krst,  fron  iht  ancuTtiTatad  plus, 
then  covered  with  short  gran ;  aecondi  froin  tlie  field  apoo 
which  a  luxuriant  crop  of  oats  and  peas  was  growing;  tluid, 
from  the  wheat  field ;  the  above  localities  being  contigaoss 
to  each  other,  and  forming  a  part  of  a  ODifona  plain. 
1 8t — pebbles  and  sticks,      ...         60 
2d — fine  roots  of  grass  and  sand,  *        -      350 
Third,  fine  powder,    ....      600 

1000 
Chemical  analysis  of  100  grains  of  the  fine  soil-— No.  1 : 
Water,         -         .        .        .        •        4.8 
Vegetable  matter,  ...      lOJX 

Oxide  iron,  -----  6.8 
Insoluble  matter,  -  -  -  -  77.1 
Carbonate  of  lime,        ....        0.9 

99.8 
.3  loss. 

100.0 
Analysis  of  No.  3  : 

Pebbles  and  straws,  -  -  •  17 
Fine  gravelly  sand  and  roots  of  grass,  S76 
Fine  soil, 697 


1000 
Chemical  onalysis  of  100  grains  of  the  fine  soil : 

Water, 6.5 

Vegetable  matter,      ...        -        7.4 
Oxide  of  iron,  ...         -        6,8 

Insoluble, 79.3 

Carbonate  lime,        *        -        -        -        1.6 


99.6 
0.4  loss. 

100.0 
Specimen  3d,  from  the  wheat  field.    Mechanical  separ- 
ation : — 
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let — ^gniYel  and  strawti  •  ^  «  40 
2d — sand  and  straws,  •  -  .  -  242 
Fine  powder,     •        *        *        -        -      712 

1000 
The  increased  qaantity  of  lime  in  the  cultivated  field,  may 
i  owing  to  a  top  dressing  of  lime  having  been  used. 
he  soil  is  of  good  quality,  but  needs  more  lime*  The 
lieat  looked  very  well,  excepting  where  the  weavcl  had 
U&cked  it.  Some  of  the  ears  were  smutty,  apparently  from 
e  action  of  a  small  worm  in  the  stalk  of  the  wheat. 

Analysts  of  soil  from  the  farm  of  B.  Bryant ^  Esq.j  of 
iMon.  This  soil  produces  forty  bushels  of  wheat  to  the 
:rc,  and  has  been  cultivated  for  several  years,  barn  yard 
anures  having  been  used  for  dressing.  Mr.  Bryant  informed 
e  that  he  had  never  dressed  it  with  lime,  and  since  it  does 
inlain  a  large  proportion  of  that  substance,  it  must  either 
Lve  been  naturally  in  the  soil,  or  was  introduced  in  the 
ran  of  stable  manure.  Considering  the  large  proportion 
hich  it  bears,  the  latter  could  hardly  have  been  the  case ; 
id  it  is  more  probable  that  the  lime  was  derived  from  those 
icks  which  produced  the  soil  by  their  decomposition.  The 
III  is  of  a  dark  brown  yellow  color,  and  of  good  texture, 
eing  composed  of  mechanical  parts : 

1st — grass  and  stones,  -  -  -  11 
2d — sand  and  stones,  -        -        -       190 

Fine  loam,  -        -        •        -        .       799 


1000 


100  grains  of  the  fine  powder  contain : 

Water, 

Vegetable  matter,  -  -  . 
Per-oxide  of  iron,  .  -  - 
Carbonate  lime,  .  -  - 
Insoluble,  -        .        -        - 


1Q0.0 


\ 
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Soil  from  an  uncuUwaiedJIM,  hebmgk^fU  J.  Bm,E9f 
Bangor : — 

Ist — small  gravely  -        «        -       4 

2d — Band,     -        -        -        -        -      10 
Fine  powder,        -        •        -        -    986 

1000 
Chemicul  analysis  of  100  grains : 

Water, 4.9 

Vegetable  matter,      -        -        -        -  6,7 

Insoluble  soil,            -        -        -        -  74.6 

Ox.  iron  and  alumina,        -        -        -  11.5 

Curb,  lime,        -----  l.S 


98.9 
1. 1  loss. 


100.0 

This  analysis  was  requested,  in  order  to  ascertain  if  tht 
soil  contained  a  suf&cicncy  of  vegetable  matter,  since  mofs 
could  be  added  to  it  easily  from  a  neighboring  peat  bog.  K 
contains  a  sufficiency  for  the  nourishment  of  several  ciopi^ 
but  a  compost  of  lime  and  peat,  as  I  have  recommendedf 
will  make  it  more  fertile.  It  will  also  form  a  good  covericg 
to  the  peat  bog,  in  case  it  is  desirable  to  convert  it  iato  • 
meadow. 

Soil  from  the  corn  field  of  J\lr.  E,  C.  Belcher^  Farmmg" 

ton.    This  field   has  been  cultivated  for  thirty  years,  and 

generally  gives  a  good  crop  of  Indian  corn.     It  is  a  yellow 

and  loose  loam,  composed  of  the  following  mechanical  partis 

1st — pebbles  and  straws,    -        -        -  26 

2d — sand, 430 

Fine  loam,         ...        -        -        544 

1000 
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icniical  analysis  of  100  grains  of  the  fine  soil : 
Water,      - fi 

Vcgelatilc  matter,  -  -  -  -  8 
Per-oxide  of  iron  tind  alumina,  -  -  7 
Insoluble  matter,  -  -  -  -  75 
Carbonate  oflime,     .        -        -        -         0 


M  loss. 

100.0 
Aljrom  the  field  of  Mr,  Foettr,  ^von.    This  soil  is 
tight  yellow  color,  is  of  granitic  origin,  aiid  bears  good 
I  of  corn, 
echanical  separation  : 

Ist^ granite  pebbles  and  sticks,  -        -        69 

2d— sand, 338 

Fine  powder,     .         .        _        -        -       593 

1000 
lieraical  analysis  of  100  grains  of  the  fine  powder : 

Water, 4.4 

Vegetable  matter,     -  -        -        8.6 

Insoluble  granitic  sand,  -  -  -  76.0 
Oxide  of  iron  and  alumina,  -  -  9.7 
Carbonate  of  lime,     -        -        -        -        0,3 

93.9 
1.1  loss. 

100.0 
[WIELD.     Soil  from  Col.  Morriirtform.    Grass,  grain, 

eclianical  separation : 

No,  1 .  Pebbles  and  straws,            •        -  7 

No.  S.  Fine  gravel  and  vegetable  fibres,  SO 

Fine  soil, 957 

1000 
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Chemical  analysis  of  100  graioi  fiDe  loil : 

Water,      -----.  3.3 

Vegelable  matter,      -        .        -        -  7.1 

Per-oiide  of  iron,      .        .         •        -  5.4 

Carbnnnte  of  lime,     -         -        -        -  0,4 

Insoluble  matter,        -        -        _        -  88.8           , 

9S.9  ' 

LoiB,  -        ...         1.1  I 

100.0 

ItuirroRD.    Mr.  iVood'a  farm.     Soil  dark  brown  yellow; 

crop  Indian  corn,  one  hundred  busliels  (cars  ?]  to  iho  icie.  ^ 

Mechanical  separation  :  *' 

No.  1,  Granite  pebbles,      -        -         -         48 

No.  2.  Sand, 20S 

Fine  soil,  .....       744 

1000 
Chemical  analysis  of  100  grains : 

Water, 5.7 

Vegetable  matter,      -        -        -        -  £.6 

Oxide  of  iron.  -        -        .         -        .  6,0 

Carbonnle  of  lime,     ....  0.7 

Insoluble  matter,  granitic  saud,           -  77.1 

98. 3 


lOO.O  i 

Ohrington.     Light  yellow   loam,  with  a  heavy  crop  *■ 
wheat  growing  upon  it. 
Mechanical  separation : 

No.  1,  Pebbles,  -         -         .         .  19 

Nn.  2.  Sand  and  vegetable  fibre,  -       123 

Fine  loam,  -         .         .         .         .       850 


1000    _      I 
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^emical  analysis : 

Water, 3.8 

Vegetable  matter,      ....        4.9 
Insoluble        "  .        -        -        -61.8 

Per-ox.  iron  and  alumina,  -        -        -        8.8 
Carbonate  of  lime,     ....        o.3 


99.1 
.9  loss. 


100.0 
amroN.     Soil  from  farm  of  Mr.  BurriU^  bears  a  good 
Wcorn. 
ecbanical  separation : 

No.  1 .  Gravel  and  vegetable  fibres,       •        S 
No.  2.  Sand  and  '*  "  .     122 

Fine  loam,  .        .        .        .        «    375 


1000 


liemical  analysis  of  100  grains  fine  soil : 

Water,       .-..-.  4.3 

Vegetable  matter,      •        -        -        -  11. 1 

Insoluble       "             -        -        -        -  78.1 

Per-ox.  iron  and  alumina,  ...  6.4 

Carbonate  of  lime,    -        •        •        -  0.1 


100.0 

ETHEL.     SoU  from  the  farm  of  L  Haynes^  E$q.^  bears 
r  bushels  of  corn  to  the  acre.     Has  been  dressed  with 
\  yard  manure.     The  soil  is  of  a  brown  color,  and  was 
ved  from  granitic  rocks, 
ecbanical  separation : 

No.  1.  Granite  pebbles,  and  sticks,  •  20 
No.  2.  Fine  gravel  and  vegetable  fibres,  230 
Fine  soil,  ...        .        -        ♦      750 

1000 
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t'lioinical  analysis  on  100  grains : 

Water.      --.--. 
Vegftlable  mailer,      -         -         -        - 
Insoluble  granitic  sanJ,      -        -        .      1 
Per-ojiiile  of  irnn,       -        -        -        _ 
Carbonote  of  lime,     -        -        -         . 


1 


1 00.0 
This  soil  wiil  rvidcnily  produce  good  crops  of  wheal, 
since  it  contains  llic  requisite  ingredients  fir  sucli  a  crop. 

Ai.NA.     Soil  takm  from  amid  a  white  mnple  grow,    Ii  ii 
a  reddish  brown  colored  loam. 
Mochnnical   sepnrnlion  : 

1st  Bcive,  gmvel,  -         -        -         -         50 

2d     "     sand  find  vegetable  fibre,        -      2.V1 
3d     "     fine  lontn,      -         -        .         .       715 

lOOO 
Chemical  analysis  on  100  grains  : 

Water, 6.3 

Vegetable  matter,      -         -         -         -  io,2 

Insoluble  micaceous  sand,          -        -  74.7 

Ox.  iron  and  alumina,         -         -        -  6.3 

Carbonate  of  lime,             -        -        -  0.7 

DS.2 

100.0 

WAnRES.     Soil  from  Ike  fnmi  of  JiJr.  Fish,  bears  a  go^ 

crop  ofwhr^nl.     This  noil  ix  of  granitic  origin,  and  coDtsiti' 

No.  I.  Pebbles  of  graolte  and  slate,  -  53 

No.  2.  Fino  particles  of  the  same,     -        -         12" 

Fihe  soil,         .....  g^i 


'..'e^  ■■ 


u 


V    ■» 'ji  -  •- V         .   i- ■  .t-  L.~iii A     •-»-•/ 


100  grains  analyzed,  give ; 

Water,            -        -  -  •  .  8J| 

Vegetable  matler,  -  •?  .,  •  6.6 

losdubie  granite  saqd,  -  .  •  743 

Per-ozide  iron,         -  -  •  -  8*6 

Carbonate  of  lime,  -  -  *  .  0.8 

99.1 

Loss,         -  T  •  •  .9 


«! 


100.0 
This  soil  needs  more  lime  and  vegetable  compost. 

Sebec  Village.    Soil  brown  yellow,  derived  from  state 
locks.    Bears  a  good  crop  of  wheat 

Mechanical  separation : 

No.  I.  Slate,  -        -        .        •  78 

No.  2.  Smaller  particles,  -        -        155 

No.  3.  Fine  loam,     -        -        -        -        167 

1000 

Chemical  analysis  of  100  grains: 

Water,             .....  4,0 

Vegetable  matter,             ...  fo.S 

Insoluble  slaty  particles,           -        -  76.8 

Per-oxide  iron,         ....  7.4 

Carbonate  of  lime,           -        -        •  0.9 

99.4 

FoxcHOFT.    Soil  from  ii^/arm  qf  Mr.  W.  S.  Maniutm — 

good  crop  of  wheat.    Soil  granitic,  brown  yellow. 
Its  particles  separated,  gav4& : 

No.  1.  Granite  pebbles  and  straws,  JKI8 

No.  2.  Finer  sand,    -        -        •        -        200 
Fine  soil, 697 

1000 

21 
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Chemical  analysii  of  lOOgimiaR  *'   ^ 

Water,  -        -        -  •  -  M 

Vegetable  matter,  -  -  -  'J.  tM3 

Insoluble  soil,         -        •  -  -     '  Vl^ft 

Per-ox.  iron,  -        -  -  -         7.0 

Carbonate  lime,  •  •  •         KO 

98.9 
Losis,         -       -        -        -  I.l 

100.0 

GuiLFORx>.    Sail  from  farm  tf  J.  Kdrngf  Etq^  basils 

good  crop  of  oats.     Soil  light  brown. 

Mechanical  separation: 

No.  1.  Gravel,  ....  68 

No.  2.  Sand,  .        .        .        •         W 

Fine  soil,  .        .        •        .        •        67S 

1000 
Chemical  analysis : 

Water, 6.4 

Vegetable  matter,             -        -        -  11.4 

Insoluble  soil,          .        .        •        .  70.8 

Oxide  iron,      .....  |0.8 

Carbonate  lime,       ....  0.3 

99.3 

DoTBR.    Farm  of  Mr.  Sttphen9.    Soil  brown  jMaff^ 
bears  a  good  crop  of  wheat. 

No.  1 .  Pebbles  and  grass  roots,  •  M 

No.  3.  Sand,  -       -        -       -       206 

No.  3.  Fine  loam,     ....       740 

1000 
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Jhemical  aoaljnis : 

Water,             .....  6.6 

Vegetable  matter,            -        -        -  II A 

Inaoluble  soil,          -        -        -        -  71.1 

Per-oxide  of  iron,             ...  9,8 

Carbonate  of  lime,           •        *        .  0.8 


98.9 
LoM,         -        -        -        •  l.t 


100.0 


[iHOT.    SaUfram  farm  <^  S.  StetMon.    Com  and  Wheat 
M  said  to  be  good. 

[echanical  separation : 

No.  1.  Dry  grass  roots,     ...  3 

No.  2.  Sand,  ....  76 

Fine  loam,        -        -        -        -        *        921 


1000 


hemical  analysis  of  100  grains: 

Water, 4.3 

Vegetable  matter,             ...  4,9 

Insoluble  soil,           ...        -  83.7 

Oxide  of  iron,          -        .        -         .  5.9 

Carbonate  of  lime,            ...  o.5 


99.3 
Loss,         -        .        -        .  ,7 


100.0 


TcttMORE.    Soil  from  the  farm  <tf  Mr.  J.'WaMmm. 
er,  two  tons  to  the  acr«.    Soil,  dark  greyish  yellow. 

Pebbles  and  grass,     -        -        -        -        57 
Sand  and  "...        -      13(1 

Fine  loam,         .....      807 

1000  ^    , 
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It!  chemical  CMnpotHian  it,  m  100  gMlMif  •  ^^''^r> 

Water  of  abwirptioo,  -  -  -  •  '  "  4Db 

YegeUble  matter,     •  •  -  '  i^***  *^HI^ 

Intoluble  soil,  *       -  -  ^'  ^i■  >*  4Ml 

OiideirOD,        -        -  •  ^^  i-'-  ^  *• 

Carbonate  of  Kme.    -  • '  =  -  '•  ■  *  '^Kf 


M.4 

100.0         I 

GLVNBURif .    Soil  from  farm  qfMr.  tktn.  WlMkMki^ 

good.     Soil  yellowish  grey. 

No.  1.  Pebbles,        -        -        -        -  SM    ''.! 

No.  2.  Sand,    -        -        •        r        -  ^ 

Fine  soil,         -        -        -        -        -  ^         ., 

Water, 6.1 

Vegetable  matter,         *        *        *       -  0.S      , 

Insoluble,     .......  77.8 

Oxide  of  iron,       .....  8*5 

Carbonate  of  lime,        .        .        .        •  0*7 

99.0 

Action  or  alcalies  on  soils — ^bitrnino  or  aoiLB,  Ac^ 
Potash  renders  most  of  the  vegetable  humus  soluble  ia  wiltf  I 
consequently  it  produces  a  very  marked  and  powerful  efidi 
rendering  vegetation  for  a  while  extremely  luxuriant ;  bat 
the  evils  that  follow  from  a  too  free  use  of  this  sobetaBe% 
are  very  great,  for  the  soil  is  in  a  few  years  deprif^ef 
its  vegetable  matter,  and  is  Tendered  barren.  Heace«  ilLai 
absolutely  necessary,  if  you  make  free  use  of  ashes  in  tin 
amendment  of  soils,  that  a  constant  supply  of  ve^getabb 
matter  should  be  introduced  into  it,  to  furnish  an  anfiuliag 
supply  of  nutriment  to  the  plants.  Neglicnce  of  this  prip- 
ciple,  will  surely  convert  the  farm  dressed  in  this 
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nto  a  barran  waste,  and  every  farmer  ought  to  be  well 
nformed  od  this  point  By  knowing  and  attending  to  the 
vie  here  laid  down,  the  agriculturist  may  avoid  those  diffi- 
sulties  which  I  find  are  so  prevalent  in  Maine  and  New- 
Sampshire,  where  ashes  is  used  in  the  treatment  of  soils. 
3n  the  sandy  soil  of  Long  Island,  New-York,  the  farmers 
CDOw  that  they  must  put  in  a  large  quantity  of  compost  with 
their  ashes,  and  sea  and  rock  weeds  are  the  moat  accessible 
KMirces  of  vegetable  manure  which  they  have  at  conamand. 
3pent  ashes  acts  also  by  the  quantity  of  lime  it  contains, 
and  the  principal  advantage  of  using  it  in  preference  to  lime 
alone,  in  the  treatment  of  sandy  soils,  depends  upon  the 
clayey  nature  of  the  ashes  itself,  which  serves  to  improve  the 
texture  of  the  soil  and  retains  the  manures  and  water  longer 
th«B  it  otherwise  would. 

Much  discussion  has  arisen  among  fiumers,  as  to  the  oper- 
ation and  advantages  of  burning  the  surface  of  the  soil.    The 
wune  principles,  above  enunciated,  also  explain  this  operation. 
It  is  true  that  a  vast  quantity  of  vegetable  humus  is  destroyed 
by  burning ;  but  at  the  same  time  potash  is  formed  by  the  com- 
bustion of  wood,  which  acts  as  a  fertiliser,  for  it  dissolves  the 
vegetable  matter,  and  causes  the  vegetation  to  become  more 
luxuriant.    The  potash  also  decomposes  some  of  the  mineral 
constituents  in  the  earth,  and  saturates  acid  salfs  decom- 
posing the  sulphate  of  iron  and  converting  it  into  a  harmless 
substance.    There  can  be  no  doubt,  however,  that  a  burnt 
soil  soon  runs  out  or  becomes  barren,  and  this  fact  is  readily 
explained  by  the  circumstance  before  mentioned— ^that  is, 
the  conversion  of  the  humus  into  soluble  matter,  so  that  it 
is  soon  lost  by  infiltration.    There  is,  however*  no  other 
method  so  convenient  for  the  clearing  away  the  forest  trees, 
while  preparing  a  farm  in  the  wilderness ;  and  if  the  farmer 
will  take  the  trouble  to  restore  the  vegetable  matter  which 
he  has  lost  in  the  soil,  either  by  putting  in  compost,  as 
directed  in  the  foregoing  pages,  or  by  turning  in  the  sod, 
after  raising  two  crops  upon  his  field,  he  will  overcome 
the  difficulty  and  retain  the  original  luxuriance  of  his  farm. 
The  system  that  has  been  beretoibia  fblfamed^  would  aooa 
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.1  *»,••» 


render  the  Slate  a  banm  wwt^i 

that  our  admonitioiit  may  be  diily  iiapliiMi.'^'*  Vi^? 

Grouiid  Boif Bt  have  loDg  beeo  media 
with  the  happiest  eflbcti,  and  eevimi  yeMr  #Hlr4%|l 
occasion  to  call  public  attention  to  the  inM  itaoMltf' 
matter  thrown  awajr  in  our  laige  citiea.    "Thfi 
bones  rejected  from  the  soap  works  ifl(  Boaloa 
and  those  establishments  were  pot  to 
and  expense  to  have  them  carted  to 

for  throwing  them  into  the  sea.    Since  that  ltaM»  tlMfa'i# 
been  quite  an  important  commerce  carried'cs  fnilie«riMt 
bones,  and  a  mill  has  been  erected  at  RubviyyJbrgirivMll^ 
them  into  powder  for  manure.  -'■** -^'^vmt 

In  answer  to  queries  proposed  by  itoe,  Mr.  Nrfiail 
has  furnished  me  with  the  following  statiatica  of  U# 

*'  I  grind  three  or  four  hundred  ton*  df  hbaim  ^^'mlmfi^^ 
'*  I  obtain  them  in  Boston  and  Ticiiiity.  ^  ^'^*^!?5 

'<  They  cost  me  eight  dollars  per  ton,  deifiterctf  MihMtfS 
inRoxbury.  *  -' '^JM 

"  Ground  bones  sell  at  thirty-five  cents  per  btsM*  '  -"'  ^^ 
"The  mill  cost  from  five  to  six  thousand  dollara.*     *  '*»*  1 
A  similar  establishment  is  maintained  io  Ne#^Tolft^^^Ml  ' 
in  both  places  the  business  is  said  to  be  profitaBhr/flMf 
being  a  ready  demand  for  the  article.    It  acts  a»  a  li^llilillil 
ameliorator  of  the  soil,  the  animal  matter  doubtl 
going  putrefaction,  and   is   rendered   soluble,   while 
phosphate  and  carbonate  of  lime  are  also  gmifMUffdlM 
up  by  the  plants,  but  very  slowly,  since  those  aubstUkUlMM 
nearly  insoluble  in  water.  •   i  •*  m*» 

If  bones  are  burned  or  charred  by  fire,  they  may  boMri^ 
ground  in  a  common  grist  mill,  or  may  be  crushed*  ll^lR 
rolling  mill,  used  by  tanners.  In  this  state,  the  boMwl 
preserves  all  its  mineral  and  some  of  its  animal  niatt^,  ail 
will  act  as  a  powerful  fertilizer,  when  placed  on  anjaoili 
It  is  to  be  used  for  a  top  dressing. 

Ground  oyster  shells  are  also  useful,  as  a  manure,  Mil 
there  is  a  bed  of  half  disintegrated  shells  on  the  eea^dMMtS'il 
Newcastle,  in  this  State,  where  that  substanee  tttjHn 
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readily  prepared.    The  shells  may  be  transported  to  the 
Platter  Mills  of  Waldoborougbi  and  there  be  ground  and 
,  packed  in  casks  for  sale. 

\  ^.  Refuse  bone,  black  from  the  sugar  refineriesi  is  also  a  very 
I  poverful  manure,  and  is  extensively  used  in  France^  and  the 
jt  kngar  refiners  send  their  ships  to  this  country,  and  to  all  parts 
t  if  the  worldi  to  obtain  bones,  which  they  use,  first  for  de- 
'.  Mloring  sugar,  and  then  sell  the  exhausted  bone  black  for 
''■;  «anure. 

^  Maple  sugar.  The  Acer  Saccharinum,  or  sugar  maple, 
I  ia^ooe  of  the  most  luxuriant  and  beautiful  native  forest  trees 
\..  la  Maine,  and  abounds  wherever  the  soil  is  of  good  quality. 
.  lis  ascending  sap  is  very  rich  in  sugar,  which  is  readily 
ebtained  by  means  of  a  tap,  bored  with  an  auger,  half  an  inch 
,  ip  diameter,  into  the  sap  wood  of  the  tree ;  the  sap  being 
collected  in  the  spring  of  the  year,  when  it  first  begins  to 
iaeend,  and  before  the  foliage  puts  forth.  It  is  customary 
lb  heap  snow  around  the  roots  or  stumps  of  the  trees,  to 
prevent  their  putting  forth  their  leaves  so  soon  as  they  other- 
wise would,  for  the  juices  of  the  tree  begin  to  be  elaborated 
ss  soon  as  the  foliage  is  developed,  and  will  not  run. 
*  After  obtaining  a  quantity  of  maple  sap,  it  is  poured  into 
large  iron  or  tinned  copper  kettles,  and  boiled  down  to  a 
thick  syrup ;  and  after  ascertaining  that  it  is  sufficiently  con- 
centrated to  crystalizc  or  grain,  it  is  thrown  into  casks  or 
vats,  and  when  the  sugar  has  formed,  the  molasses  is  drained 
off  through  a  plug  hole,  slightly  obstructed  by  tow.  But 
little  art  is  used  in  clarifying  the  syrup,  and  the  chemist 
would  regard  the  operations  as  very  rude  and  clumsy  ;  yet  a 
very  pleasant  sugar,  with  a  slightly  acid  taste,  is  made,  and 
the  molasses  is  of  excellent  flavor,  and  is  largely  used  during 
the  summer,  for  making  sweetened  water,  which  is  a  whole- 
some and  delicious  beverage. 

The  sugar  frequently  contains  oxide  of  iron,  which  it  dis- 
solves from  the  rusty  potash  kettles,  in  which  it  is  commonly 
boiled  down,  and  hence  it  turns  tea  black.  A  neat  manu- 
fiu:turer  will  always  take  care  to  scour  out  his  kettles  with 
vinegar  and  sand,  so  that  the  sugar  may  be  white.    He  will 
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alto  take  can  nqt  to  tan  the  eyrup,  by  urging  the  iirt 
toward!  the  end  of  tke  opentjoo.  K  his  syrup  is  acid,  a 
litUe  clear  lime  water  will  tmurate  it,  aud  ihe  lime  ttitl 
jHincipally  separate  with  the  molosscti,  or  wiih  the  scum. 
The  ayrup  Bhoald  be  dimmed  carefully  during  tlic  operaiioo. 
It  ii  not  worth  while,  pMfaaps,  to  describe  the  pToceMof 
refining  iugar ;  bnt  it  ti  perfectly  easy  to  mnke  maple  wpi 
as  white  at  the  beit  doable  refined  loaf  sugar  of  commcfce. 
It  would,  however,  loie  its  pocuiiar  acid  flavor,  which  not 
diatiDguishea  it  from  ordinary  cane  sugar. 

Were  it  generally  known  bcw  productive  are  tbo  gtoiN 
of  sugar  maples,  we  should,  I  doubt  not,  be  more  carsM 
and  not  ezlenninats  them  from  the  furcsl,  tis  is  now  loo 
frequently  done.  It  is,  however,  difficult  to  spare  any  fonfl 
trees,  in  clearing  a  farm  by  fire,  but  groves  in  which  thtf 
abound,  might  be  spared  frotii  the  unrelenting  axe  of  ibt 
woodman.  Maple  trees  may  also  be  cultivated,  end  will 
become  productive  in  twenty  or  tliirty  years ;  and  it  weoU 
certainly  be  one  of  our  most  beautiful  pledges  of  regard  fbr 
posterity  to  plant  groups  of  maples  in  convenient  situatiwu, 
upon  our  lands,  and  to  line  the  road  sides  with  tliem.  I  lO 
sure  that  such  a  plan,  if  carried  into  edecl,  would  pletse 
public  taste,  in  more  ways  than  one,  and  we  might  be  in  pari 
disfranchised  from  dependeace  on  the  cane  plautatiou  of 
the  West  Indies. 

.  The  following  statistics  will  serve  as  an  example  of  the  fOk 
ducts  of  the  sugar  maple  in  Maine,  and  it  will  alao  be  Mltf 
that  the  whole  work  of  making  maple  sugar  is  c 
lAree  or  fow  weeks  from  the  c 

At  the  FoAs  oT  the  Eenoebec,  twelve 

On  No.  1,  2d  Range,  one  mu  and  boj 

In  Fumingtnn,  Mr.  Titcmnb 

"  HoMow,  thir^  ftmiliea 

**  Binghun,  tiren^-fiv«  ftimliea 

*  Concord,  thirty  ftmiliea  *  11/W 

Pounds  of  augsT,        -        .        .        .        X/UO 
This,  St  tveln  and  a  half  cents  a  pound,  would  bs  ««ttk  9tJKU 
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tnast  be  also  remarked,  that  the  manufactare  of  maple 
'  is  carried  on  at  a  season  of  the  year  when  there  is 
else  to  be  done,  and  if  properly  shaped  evaporating 
Is  were  used,  a  much  larger  quantity  of  sugar  could  be 
I  in  the  season. 

gar  may  also  be  advantageously  manufactured  in  Maine, 
the  beet,  as  is  done  in  France.  The  wide-spread  inter- 
of  the  Aroostook,  above  the  entrance  of  the  St.  Croi$, 
nrell  adapted  for  such  crops;  and  I  am  informed  by 
rienced  farmers,  that  the  season  will  there  be  amply 
enough  for  the  growth  and  maturity  of  the  sugar  beet, 
the  north  of  France.  Information  respecting  the  man- 
lure  of  beet  sugar,  and  the  value  of  the  crops,  may  be 
d  in  ChaptaPs  Agricultural  Chemistry,  and  the  improved 
esses  may  be  learned  from  the  various  agricultural 
irs,  published  periodically.  The  value  of  the  sugar  beet, 
aeding  cattle  and  swine,  is  very  great ;  and  where  it  is 
ised  for  that  purpose,  the  pulp  may  be  easily  made  into 
16  wrapping  paper,  either  bleached  or  colored.  I  would 
e  the  attenlion  of  the  farmers  of  Maine,  to  this  important 
urtment  of  agriculture,  and  request  the  statistical  results 
leir  experience. 


22 
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REMABKI  OH   UMBSTOmS* 

A  tabular  view  of  tho  chemical  compcaticB  of  aadi 
▼ariety  of  limestone,  analyzed  in  my  labmtafj  daring  lb 
preient  year,  is  berowith  liibjoiMd.  Fwom  this  tnbki  it  ii 
easy  to  fix  the  relatiTC  Taloci  of  each  kind  <tf  rockt  and  to 
learn  bow  they  will  bom  in  the  kiln.  Many  of  them  wiB 
bear  the  heat  requisite  for  converting  them  into  lime,  by  thi 
discharge  of  the  carbonic  acid  gas,  at  a  firil  red  heat ;  othen 
must  be  burned  more  slowly  and  with  a  gently  incieasi^ 
fire,  which  may  be  ultimately  driven  to  a  doll  or  cheny 
redness.  All  those  marked  as  good,  will  tiake  perfsctljf 
after  being  burned,  and  are  sufliciently  pore  ibr  all  oidinaiy 
uses.  They  are  generally  free  from  magneaia,  andheaca 
are  better  adapted  to  agricultural  use,  than  the  magnesisa 
limestones.  Magnesia  will  remain  a  long  time  expoad 
without  absorbing  its  equivalent  of  carbonic  acid,  and 
it  does  not  act  favorably,  excepting  when  thoroughly 
ated  by  the  fermentation  of  compost,  or  by  long  CJipoaor^ 
the  air.  When  such  limestones  are  skilfully  managed,  thfRf  ; 
answer  nearly  as  well  as  the  pure  lime.  The  argillacepip  I 
matter,  contained  in  some  of  the  limestones,  that  ooear 
imbedded  in  slate  rocks,  does  no  harm  to  the  soil,  and  ip 
even  beneficial  in  some  cases.  The  Dexter  and  Guilibsl 
limestones  will  make  a  good  and  strong  mortar,  and  «B 
also  prove  very  valuable  in  making  compost,  or  for  the  trails 
ment  of  soils  by  liming.  So  will  also  many  of  the  olhtf 
varieties  hereafter  mentioned  in  the  tables. 

Under  the  description  of  each  locality,  I  have  made  ampb 
observations  on  the  nature  of  the  lime-rock,  and  shall  hpai 
present  some  views  or  plans  of  such  kilns  as  may  be  reqaii*' 
for  the  conversion  of  the  rocks  into  quicklime. 

Fig.  1st.  Kiln  built  of  refractory  rocks,  lined  with  clay,  V^ 
laid  outside  with  mortar — fifteen  feet  wide — fifteen  feetUh^ 
— five  feet  back.  Arches — middle,  five  feet  high— fide 
arches^  three  and  a  half  feet  high. 
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Lime  Kiln  for  bummg 


This  kiln  ■■  of  the  form  commonly  (wed  at  Thomaston, 
•Df)  the  lime  is  burned  by  meant  of  wood  fuel — thirly  corda 
of  wood  b«ing  required  to  burn  the  charge  of  rock.  The 
operationa  are  divided  into  four  tarns,  and  from  three  to  four 
days  and  nights  the  fire  is  kept  unremittingly  in  action.  At 
the  closfi  of  the  operation,  the  limestone  is  found  to  be  con- 
verted into  caustic  lime.  A  more  full  statistical  view  of  this 
business,  may  be  seen  in  my  former  Reports  on  the  Geology 
of  Maine.  It  is  necessary,  tn  case  the  rock  is  liable  to  slag, 
that  it  should  be  broken  into  pieces  of  pretty  uniform  dimen- 
sions, or  at  least,  care  must  be  taken  to  place  the  larger 
masses  near  the  fire,  and  the  smaller  ones  more  distant  from 
it.  The  arches  are  to  be  built  up  of  large  angular  pieces  of 
the  rock,  not  more  than  six  or  eight  inches  in  diameter,  and 
they  must  be  laid  loosely,  so  that  the  flame  may  penetrate 
freely  through  them,  and  act  upon  the  superincumbent  mass 
of  broken  lime-rock.  I  have  seen  some  persons  break  the 
limestone  in  the  kiln.  This  should  never  be  done,  for  the 
'tltall  pieces  fill  up  the  interstices  in  the  charge,  and  prevent 
he  passage  of  flame  and  heated  air,  required  for  the  draft 
T  the  kiln. 
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In  laying  the  arches  of  timcttona,  miktt  tha 
with  the  arches  of  the  kilo^ — pack  the  pieces  so  u  to  sUMr 
the  passage  of  (he  fire,  and  laj  the  limestone  id  averylosss 
msnner,  until  the  kiln  is  half  fulL  Then  jroa  mey  thnw  ii 
the  Bmaller  pieces  in  confusion,  and  fill  up  the  kiln  to  lbs 
top.  This  being  done,  place  yoar  fuel  in  the  arches  ui 
kindle  your  fires,  and  dri?e  them  ootil  the  lime  is  mfficientlf 
burned,  which  may  bo  from  three  lo  four  daja  and  nigh^ 
occording  to  the  kind  of  rock,  and  the  intansitjr  of  the  fin. 

A  smaller  kiln  may  be  required  in  some  towns,  and  ii 
cases  where  ihe  farmer  bums  his  lime  for  his  own  nse  onlj. 
I  therefore,  herewith  present  a  plan  for  such  a  kilo. 
Fta.ft 


This  kiln  is  of  a  cylindrical  foira,  rather  wider  ootuds  ll 
the  bottom  than  at  the  top,  so  as  to  give  it  mom  solidity.    H 
is  ten  feet  high,  and  live  feet  in  diameter  at  the  top,  wUk 
the  bottom  internally  contracts  a  little,  so  as  to  support  tbi 
charge.     This  contraction  is  unnecessary,  excepting  when 
the  limestone  crumbles,  or  "Jine  &«rns,"  during  its  calcioi^ 
tion.     The  arch  may  bo  mado  four  and  a  half  or  &*e  ft^ 
high,  and  two  and  a  half  or  three  feet  wide,  so  as  to  alio* 
room  for  discharging  the  lime,  after  it  is  burned.     The  kils 
may  be  made  of  any  rock,  capable  of  withstanding  a  fuIllB^ 
heat.    Talcose  slate,  mica  slate,  or  even  common  clayslstCt 
will  answer.     It  must  be  pointed  with  clay  inside,  and  w<^_ 
mortar  on  Ihe  outside.     In  charging  this  kiln,  the  slooB  * 
broken  into  suitable  sized  pieces,  and  an  arch  is  built  **^ 
corresponding  with  the  arched  opening  and  extending  qU** 


AGRICULTURAL  GEOLOGY.  177 

acrots  the  diameter  of  the  kiln.  Having  laid  up  this  arch 
looaely,  pack  the  kiln  in  a  careful  manner,  until  it  is  half  full 
of  the  broken  limestone ;  then  you  may  throw  in  the  smaller 
pieces  on  the  the  top,  and  fill  the  kiln  entirely.  It  is  now 
set  for  burning,  and  you  have  only  to  place  the  wood  and 
kindle  a  fire  in  the  arch,  keeping  the  heat  gradually  increas- 
ing, until  the  limestone  is  sufficiently  burned.  This  may  be 
known,  either  by  the  time  required,  or  by  the  appearance  of 
the  pieces  at  the  top  of  the  charge.  It  will  generally  be 
noticed,  that  when  the  fire  has  done  its  office,  that  the  smoke 
ceases  to  appear  at  the  top  of  the  kiln,  and  a  flame  rises 
through  the  interstices  at  the  top.  The  charge  begins  also 
to  settle  a  little.  The  time  required  for  the  burning  of  lime, 
varies  with  the  different  kinds  of  lime-rock,  and  hence  it  is 
alone  to  be  learned  by  experience  in  a  particular  case,  and 
with  the  kind  of  kiln  with  which  the  lime  burner  is  acquainted. 
One  or  two  fair  trials,  will  teach  any  intelligent  man  how  to 
do  the  work  in  a  proper  manner. 

The  cost  of  the  lime  prepared  in  a  small  kiln,  is  always  a 
little  more  than  when  it  is  made  in  a  large  way ;  hence 
where  an  extensive  demand  exists,  the  three  hundred  cask 
kiln  would  prove  the  most  profitable  to  the  manufacturer. 
Most  of  the  limestones  here  described,  may  be  burned  at  the 
cost  of  twenty-five  cents  per  cask,  in  bulk — or  for  fifty-cents, 
packed  in  casks.  Where  it  is  to  be  used  on  the  spot,  in 
agricultural  improvements,  it  may  be  thrown  out  of  the  kiln, 
and  allowed  to  slake  itself,  and  then  is  ready  for  immediate 
use.  Its  weight  is  increased  from  thirty  to  fifty  per  cent, 
by  slaking,  and  its  bulk  is  tripled  or  quadrupled  ;  hence, 
where  it  is  to  be  transported  to  a  distance,  it  is  better  to 
take  it  in  its  caustic  state,  either  in  bulk  or  in  casks. 

A  shed  ought  to  be  built  near  the  kiln,  so  as  to  keep  the 
lime  under  cover,  to  prevent  its  being  wet  by  rain. 

Rock,  fresh  from  the  quarry,  burns  more  easily  than  after 
it  has  become  dry  by  laying  exposed  to  the  action  of  sun 
and  air. 

Limestones,  containing  pyrites,  like  that  at  Brown's  corner, 
in  Clinton,  give  out  sulphurous  acid  gas  during  the  process 

23 
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of  burning,  and  in  such  caMB,  it  it  unpleannt  to  have  the 
kiln  near  the  house.  In  all  caaei,  at  the  comnieiieaBeDt  of 
the  operation,  much  smoke  is  produced,  and  it  ia,  tbeiefimi 
convenient  to  place  the  kiln  where  people  ate  not  likely  to 
be  annoyed  by  it.  When  driving  the  fire  in  a  lime  kihi 
you  perceive  that  the  limestone  melta  or  slaga,  yoa  muit  aflt 
increase  the  heat  beyond  that  point. 

Poor  limestones  are  frequently  burned  best  by  means  af 
wood  ihat  is  not  perfectly  dry,  so  aa  not  to  bom  too  rapidly* 
A  little  experience  and  discration,  howevefi  will  teach  ai^ 
man  how  to  regilate  the  fire,  so  as  to  make  the  beat  kiad 
of  lime. 

By  examining  the  tables,  knowing  how  one  kind  of  Iibm- 
stone  burns,  you  may  judge  of  the  others  which  are  tbaia 
presented.  Nearly  every  variety  of  limestone  found  ia 
Maine,  I  have  burned  in  my  laboratory,  and  know,  pradi' 
cally,  exactly  how  they  will  burn,  and  the  quality  of  lioii 
that  will  result.  Where  the  oxide  of  iron  is  more  than  tM 
per  cent,  the  lime  will  have  a  brownish  tinge,  so  aa  to  rendsr 
it  unsuitable  for  plastering  ceilings.  The  slate  is  merely 
inert,  and  gives  an  ash  grey  color  to  the  lime,  where  it 
abounds. 

Silex,  when  chemically  combined  with  the  lime  and  oxidi 
of  iron,  forming  what  are  called  by  chemists  aUicates  cf  lit$ 
and  iron,  produces  a  hydraulic  limestone,  liable  to  melt  at 
a  full  white  heat.     It  is  frequently  a  valuable  article  for 
making  hydraulic  cement,  and  abounds  in  several  places  te 
the  State,  especially  at  Machias,  and  at  the  Forks  of  the  Keii^ 
nebec  river.     Many  of  the  rocks  described  in  the  catalogue* 
appended  to  this  Report,  as  calciferous  slates,  will  also  mafc^ 
hydraulic  lime.    They  may  be  burned  at  a  red  heat,  b«B^ 
beyond  that  temperature  run  into  a  deep  green  glass  orslai 
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REHJIBKI   OR   THE   tMOM  OBBi 

A  tabular  ?iew  prcsenu  th«  malti  oi  my  reseai 
the  various  iron  ores,  analysed  duriag  the  pmcot  jev. 

In  several  inslancei,  there  an  infficiently  inge  depowuia 
s  single  bog,  to  supply  a  blait  fumaea  fiw  many  years.  Otbei 
localities  are  found,  situated  lo  near  together  that  it  vodd 
be  easy  to  transport  the  ore  to  some  common  central  pMOl, 
wlicrc  a  blast  furnace  might  be  erected  for  amtlting  (he  ore. 
Hy  consulting  ihc  map  of  the  State,  it  may  be  seen  wb«n 
the  most  convenient  localities  are  found  fw  ibe  above  purpon. 

Iron  ores  will  bear  transportation  to  a  great  distance, ssn 
evident  from  the  fact  that  it  is  found  lo  be  a  profitsble 
biisinu!<9  to  bring  tlic  bog  iron  ore  from  Netv  Jersej',  sd4 
from  tlic  islands  on  (he  coast  of  Maine,  to  Boston  and  Ptr- 
mouth,  from  whence  it  is  transported  ofer  lattd  to  fumvti 
sitUHted  in  the  interior,  from  fourteen  to  twenty  miles,  tsii 
there  lo  convert  it  into  iron,  nnd  carry  the  iron  to  Boston  for 
sale,  where  much  of  it  is  purchased  by  citizens  of  Maine. 

Although  bog  ores  are  not  so  rich  in  iron  as  some  of  tbt 
solid  or  mountain  ores,  they  are  so  much  easier  sineliedii 
the  furnace,  that  t!ic  workmen  generally  prefer  them;  add 
by  I  he  hot  blast  apitlicd  to  a  furnace  fed  by  charcoal,  a  mucb 
larger  proportion  of  good  iron  may  be  obtained  than  is  usntUf 
extracted  by  the  common  methods. 

Bog  ores  mix  advantageously  with  the  magnetic  iron  off 
in  the  blast  furnace,  lighten  (he  charge,  and  make  the  slag  n* 
better;  so  where  they  can  be  obtained  fvithin  reaBOnatdB 
distances,  they  ought  to  be  mixed  and  wrought  together. 

Where  magnetic  iron  ore  alono  is  to  be  wrought,  incbi*. 
occurs  at  Murshaira  Island  and  Buckfield,  it  may  bemoi^ 
conveniently  converted  into  bar  iron  directly,  by  tlie  blooB 
forge — and  such  forges  are  of  hut  little  cost,  and  may  bs 
advantageously  set  up  for  working  such  ores.  It  sometiiaf 
happens  that  iron  pyrites,  or  arsenical  iron,  occurs  accidc** 
tally  in  the  bog  ores,  and  then  it  injures  (he  quality  of  tb* 
bar  iron,  making  it  brittle  or  "  sKort."  A  portion  of  the** 
troublesome  matters  may  be  expelled  by  roasting  the  ore  bj. 
means  of  a  wood  fire,  over  which  the  lumps  of  ore  ara  to  b* 
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id,  and  allowed  to  remain  until  the  fuel  is  burnt  away.  A 
tion  of  the  arsenic  and  sulphur  will  remain,  and  still  con- 
lioate  the  iron.  Ores,  containing  this  substance,  are  to 
used,  then,  only  for  the  manufacture  of  cast  iron. 
n  a  few  instances,  a  slight  arsenical  odor  was  perceived 
ing  the  roasting  of  bog  ores  from  Maine.  The  pulveru- 
t  variety,  or  ochre,  from  Clinton  and  Skowhegan,  contains 
Buch  of  this  impurity  that  it  is  unfit  for  wrought  iron.    Such 

9  arise  from  the  decomposition  of  arsenical  iron  pyrites, 

nmon  in  some  of  the  slate  rocks  around  the  deposit.     Of 

the  iron  ores,  the  red  and  brown  hsematito  are  considered 

best,  since  they  yield  about  fifty-four  per  cent,  of  iron,  and' 

I  just  heavy  enough  for  a  good  charge  in  the  blast  furnace. 
eh  ores  I  have  found  in  inexhaustible  beds  upon  the  Aroos- 
tk  river,  near  Currier's  settlement,  and  at  Woodstock,  N.  B. 
Mn  the  latter  locality,  it  is  now  contemplated  to  ship  the 
if  in  its  crude  state,  to  Liverpool,  England — where  it  will 
I  for  eight  dollars  per  ton.  It  will  be  carried  as  ballast 
the  lumber  ships.  If  Woodstock  should  be  granted  to 
J  United  States,  in  the  settlement  of  the  North  Eastern 
ondary,  this  valuable  bed  of  iron  ore  would  prove  of 
tional  importance,  since  it  is  close  to  the  military  post  at 
>ulton. 

By  referring  to  my  former  Reports,  it  will  be  seen  that  the 
uiufacture  of  iron  is  a  most  profitable   business,  and  those 

10  have  sighed  for  mines  of  gold  and  silver,  by  looking 

0  the  history  of  such  mines  in  the  southern  States  and  in 
•xico,  will  find  that  iron  mines  are  the  most  profitable,  and 

1  pay  their  workmen  five  times  higher  wages  than  those 
gold. 

n  examining  veins  and  beds  of  iron  ores,  contained  in 
kg,  there  is  no  difficulty  in  ascertaining  exactly  how  many 
8  of  iron  arc  included  in  the  bed  or  vein,  the  depth  of 
rking  being  limited  by  the  depth  of  natural  or  practicable 
linage ;  but  bog  ores  arc  more  difficult  to  measure,  and  the 
Entity  can  only  be  ascertained  opproximatively,  but  near 
>ugh  for  all  practical  purposes.  Small  deposits  of  bog 
'  occur  in  nearly  every  town,  and  I  would  caution  those 
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concerned  not  to  erect  fumacei  aotil  the  qouitity  of  ors  hu 
been  surveyed  by  tomo  person  conversant  with  geologji  ud 
with  the  art  of  working  metalic  ores ;  lor  I  have  fiequentlj 
been  assured  of  the  existence  of  inezfaanstible  beds  of  sack 
oresy  where,  on  cxaminationi  I  found  only  an  area  of  a  rod  or 
two  square,  and  but  a  foot  in  depth.    Persona  onacqoainlrf 
with  our  profession,  are  very  apt  to  commit  enrort  of  di 
kind,  and  they  are  disposed  to  believe,  that  where  there  ii 
but  a  mere  stain  of  iron,  that  if  they  coold  only  dig  deif 
enough,  that  they  would  discover  a  great  mass  of  iron  oia 
This  is  a  too  frequent  error,  and  one  which  1  have  the  greatei 
difficulty  in  eradicating  from  the  public  mind.    Those  staupj 
of  iron  rust  on  the  rocks,  arise  alone  from  the  decompoiiticfl 
of  pyrites  or  bi-sulphuret  of  iron — a  substance  never  used  is 
an  iron  ore,  and  mountain  ores,  as  they  are  conunonly  calM, 
never  dissolve  or  run  down  with  the  water  that  flows  oior 
them.     Pyrites  does,  however,  by  its  decomposition,  fomafc 
all  the  bog  iron — but  it  would  be  utterly  worthless  if  it  coa* 
tained  any  of  the  pyrites  in  it.     It  is,  therefore,  of  great  iia- 
portancc  to  know  that  this  mineral  is  thoroughly  decomposed; 
and  that  can  be  learned  only  by  chemical  analysis.     It  is  uno- 
sual  to  find  a  bed  of  good  bog  iron  more  than  two  or  three  feet 
thick,  and  more  frequently  it  is  but  a  foot  in  depth.    !■ 
order  to  ascertain  the  quantity  of  ore,  you  must  measure  the 
area  of  land  where  you  know  it  to  exist,  and  prove  its  depth 
over  the  whole  area  by  digging  through  it.    Then  if  yea 
multiply  the  area  in  feet  by  the  depth  in  feet,  you  will  have 
the  number  of  cubic  feet  of  the  ore.    Ascertain  how  much 
a  cubic  foot  of  it  will  weigh,  by  taking  its  specific  gravity, 
and  analyze  the  ore,  to  ascertain  its  per  centage.     Then  yoa 
can  calculate  the  number  of  pounds  of  iron  in  the  deposit, 
and  learn  whether  the  supply  is  ample  or  not.     In  the  pre- 
sent Report,  may  be  seen  examples  of  such  measurements; 
and  where  there  is  a  sufficiency  of  good  iron  ore  for  sup- 
plying a  blast  furnace,  I  have  mentioned  the  fact,  and  where 
there  was  not,  I  have  also  noted  it,  as  may  be  seen  in  the 
preceding  pages. 
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Dr.  Stephenson's  Report,  and  RuurnKS  ov  tbs  Staii 

BOUNDARIBS* 

Ilercwith  I  present  the  Report  of  my  aBsistant,  Sannd 
L.  Stephenson,  M.  D.,  who  was  charged  by  me  with  Ike 
exploration  of  a  portion  of  the  Androscoggin  and  Megit 
loway  sections.  His  researches  will  prove  very  interestiig 
and  important  to  the  people  of  Maine,  and  shew  that,f« 
have  a  good  counter  claim  against  the  British  encroachnMlfe 
upon  the  territory  of  Maine — for  the  north-west  angle  of 
Maine,  as  appears  from  this  Report,  is  at  present  6ied«a( 
least  ten  miles  too  far  south  of  Us  true  places  and  it  is  evidsat 
that  a  small  brook  has  been  mistaken  for  the  main  Mefri- 
loway  river,  in  marking  the  north-west  angle  of  Maine  wd 
New-Hampshire.  The  latter  State  has  also  a  right  to  eittnd 
the  line  of  its  territory  farther  north  than  the  present  liflHtb 
as  marked  by  the  commissioners. 

It  is  certainly  of  great  importance  to  the  peace  of  the 
country,  that  the  whole  northern  and  eastern  boundai;  of 
Maine  should  be  forthwith  accurately  surveyed  and  perwh 
nently  marked  by  proper  monuments,  and  I  trust  that  so  iiB- 
portant  a  national  question  as  the  territorial  limits  of  one  of 
the  States  of  this  great  and  glorious  Union,  will  not  be 
allowed  to  remain  unknown  ond  undefined.     Before  cliMt 
this  Report,  allow  me  to  remark  that  it  is  of  the  greatest  UB* 
portance  to  both  Great  Britain  and  Maine,  that  the  claiml  of 
the  two  countries  should  be  forthivith  adjusted.     Let  the 
British  Government  at  once  fairly  and  honorably  acknoivr^ 
edge  the  claims  of  Maine,  as  she  ultimately  must — fornato^ 
has  too  distinctly  marked  her  boundary  in  accordance  wi^ 
the  letter  of  the  treaty,  to  admit  of  a  doubt — and  then  so*** 
arrangement,  convenient  to  the  two  countries,  can  be  eaki^ 
made,  so  as  to  give  the  British  free  communication  bctwe^^ 
New  Brunswick  and  the  Canadas,  while  they^  in  return,  c^^ 
give  us  the  free  navigation  of  tho  St.  John  river,  with  adep^^ 
at  its  mouth.    JVow  is  the  time  to  adjust  this  importa--^ 


8TAT£  BOUNDARIES.  189 

question ;  for  we  have,  as  yet,  not  granted  lands  upon  that 
tract  of  territory  embraced  between  the  Madnwaska,  St. 
John,  the  sources  of  Restigouche  and  Metis  rivers,  and  have, 
therefore,  still  the  right  of  ceding  a  portion  of  it  for  an  equiv- 
alent ;  whereas  if  a  single  settler  should  receive  a  grant  of 
land  upon  that  territory,  it  would  be  out  of  the  power  of 
Government,  without  his  consent,  to  alienate  his  possessions. 
Delay,  therefore,  is  extremely  dangerous  to  the  peace  of  the 
two  countries ;  for  we  do  not  know  the  temper  that  may  influ- 
ence a  future  Legislature,  and  it  may  become  their  policy  to 
settle  the  country  even  to  the  very  extreme  north-east  angle  of 
Maine.     If  the  British  government  arrange  matters  properly, 
the  people  of  Maine  might  be  induced  to  dispose  of  that 
trapezoidal  tract  of  country,  just  mentioned,  and  take,  as  an 
equivalent,  the  strip  of  land  on  the  west  side  of  the  St.  John, 
extending  from  the  Monument,  at  the  sources  of   the  St. 
Croix,  to  the  Grand  Falls  of  the  St.  John,  allowinsr  the  State 
of  Maine  also  the  free  navigation  of  the  St.  John  nver.     This 
is  the  best  arrangement  for  the  welfare  of  the  two  countries, 
and  is  the  best  offer  that  the  United  States  ought  to  make  to 
Great  Britain.     This,  however,  ought  to  be  made  an  after 
consideration,  when  our  whole  title  shall  be  acknowledged. 

Another  arrangement  may  also  be  made,  by  Pottliiig  the 
boundary  as  claimed  by  us,  and  giving  to  Great  Britain  the 
free  right  of  passage  on  the  Fredericklon  and  Quebec  rf'n<], 
forever,  in  exchange  for  the  free  navigation  of  the  Si.  J<^Iin. 
Should  war  hereafter  take  place  between  the  two  countries, 
the  strongest  party  of  course  would  prevail  either  in  stepping 
the  use  of  the  road  or  the  river;  bvt  dwing peaceable  inter- 
course, both  parties  woiUd  be  gainers  by  this  adjustment. 

In  the  former  proposal,  we  should  gain  one  very  important 
point,  viz.  the  possession  of  the  Aroostook  Falls,  which  is 
one  of  the  best  water  powers  in  the  country,  now  just  within 
British  limits  ;  and  these  Falls,  at  the  mouth  of  the  Aroos- 
took, could  be  turned  to  great  account  in  sawing  lumber,  or 
in  driving  a  blast  furnace  and  forges,  to  work  the  great  bed 
of  iron  ore,  discovered  by  me,  upon  that  river,  during  the  last 
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year's  survey.  TJ^e  working  of  tktm  rnkmt  wiO  h$  pf  very 
great  advantage^  not  only  to  ovr  people,  but  dMO  to  tkB  fnh 
vincials  upon  the  St.  John;  for  tfexedlent  iron  iiJumUM 
them  at  a  lower  price  than  they  now  pay  for  tf,  ffteir  jpfioi- 
perity  will  be  advanced  in  no  rnnaU  degree. 

C.  T.  Jacksov. 
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&RLC8  T.  Jackson,  M.  D., 

Geological  Surveyor  (^  the  State. 
—Agreeable  to  your  instructions  I  have  examined 
ictions  of  the  Androscoggin  and  Megalloway  Riversy 
for  want  of  time,  and  other  circumstances,  have  been 
1  to  omit,  and  beg  leave,  most  respectfully  to  submit 
ult  of  my  observations,  hoping  that  the  very  limited 
lowed  for  its  preparation,  will  be  sufficient  apology 
many  imperfections. 

he  26th  of  July  I  left  Augusta  in  company  with  Mr. 
Dne  of  the  assistants,  and  commenced  an  examination 

route   from   that  place  to  Lewiston  Falls   on   the 
icoggin  River.     Little  of  geological  interest  occurred 

arrived  at  East  Winthrop  Meeting  House,  where  the 
1  scratches  were  very  distinctly  observed  on  the  mica 
>cks,  the  marks  were  very  large  and  deep,  shewing  the 
se  size  of  the  diluvial  boulders  which  have  ground  the 
J  of  the  rocks.  The  direction  of  these  marks  is  nearly 
and  South,  the  direction  of  strata  of  mica  slate  is  N. 
S.  W. 

^ewiston  Falls,  on  the  west  side  the  river,  there  occurs 
o  the  waters  edge  a  dyke  of  green-stone  trap,  two  feet 
hes  in  width,  having  been  forced  up  through  a  stratum 
a  slate.  Direction  of  trap  dyke  N.  80®  W.,  S.  80®  E. 
K:ks  at  this  place  consist  of  coarse  granite  and  mica 
with  so  much  distortion  of  strata  that  it  is  almost 
ibie  to  obtain  their  direction  and  dip.  The  fall  of 
at  tliis  place  is  about  twenty  feet,  and  it  is  a  place  of 
lable  resort  for  the  people  in  that  vicinity,  to  witness 
iters  as  they  dash  from  precipice  to  precipice. 
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In  this  town,  Danville  and  Minot,  we  collected  a  Dombei 
of  specimens  of  soil,  the  analysis  of  which,  see  Dr.  Jacksoo's 
Report.    They  yield  luxuriant  crops  of  grass  and  graiBi 
On  the  31st  of  July  we  pursued  our  course  to  Poland,  wheia 
we  discovered  a  bed  of  limestone  on  the  farm  of  Mr.  N. 
Bray,  is  of  good  quality,  and  occurs  in  great  abundancei 
The  direction  of  the  bed  is  N.  E.  and  S.  W.     This  qaanf 
has  been  opened  in  one  or  two  places,  in  one  of  which  «• 
discovered  a  dyke  of  greenstone  trap  two  and  a  Half  feel 
wide,  runs  N.  SO'-'  W.,  S.  80^  E.     A  smaller  dyke  was  also 
discovered  about  twenty  feet  from  the  first.    These  trap  dykes 
were  not  however  of  sudicient  width  to  change  in  the  least  |1|0 
appearance  of  tlie  limestone.     The  exact  width  of  the  limsr 
stone  bed  could   not  well  be  ascertained  without  occupyiog 
more  time  than  we  felt  ourselves  authorized  to  spare  at  this 
place.     We  traced  it  by  its  outcropping,  several  hundred  tefjL 
in  length,  and  I  liavc  no  doubt  that  it  is  of  sufficient  wid)|l 
to  warrant  operations.     Good  lime  has  been  made  near  this 
place,  and  I  see  no  good  reason  why  lime  cannot  be  buraedi 
not  only  to  advantage  to  the  owner,  but  also  to  all  the  people 
in  that  vicinity.     Lime  can   be  made  at  this  place  for  fiAj 
cents    per   cask.     VV'ood  costs  nothing.     Labor  costs  fron 
nine  to  ten  dollars  per  month. 

U])on  the  farm  of  Mr.  Waterhousc,  about  half  a  mile  firofll 
Poland  Vdlage,  a  little  poor  limestone  was  discovered,  but 
its  very  limited  quantity,  and  the  granite  rocks  having  been 
forced  up  through  and  mi.xed  with  it,  render  it  unfit  even  for 
agricultural  purposes.     It  cannot  be  supposed  that,  by  the 
discovery  of  limestone  in  the  interior  of  our  State,  that  it  can 
be  furnished  to  any  other  market  than  that  within  the  vicinitj 
where  it  is  discovered.     But,  as  every  intelligent  farmer  coa* 
siders  lime  as  indispcnsibic  to  the  successful  cuItivatioD ^^^ 
the  soil,  it  should   be  wrought  at  every  locality  where  it  ^ 
discovered,  in  order  to  supply  the  increasing  demand  of  tb^ 
class  of  community.     While   in  this  town,  we  visited,  I'J 
invitation,  Pigeon  Hill,  to  examine  a  bed  of  iron  ore,  whii^ 
we  were  assured  e.xisted  at  that  place  ;  but  on  investigatJ<r^ 
proved  to  be  a  bed  of  slate,  containing  iron  pyriteSi  or  tf^ 
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bi-salphuret  of  iroDi  which,  by  chemical  decomposition,  had 
oxidized  such  rocks  as  came  in  contact  with  it  It  also  con- 
tained arsenical  pyrites,  which  was  proved  by  the  distinct 
garlic  odor  given  out  under  the  blow  pipe. 

August^2d,  continued  our  course  to  Turner,  and  were  there 
requested  to  examine  a  locality,  where  iron  and  soapstone 
were  thought  to  abound ;  but  this  proved  to  be  a  relic  of 
•peculation  times — as  iron  pyrites  and  mica  slate  were  all  the 
indications  of  iron  ore  we  were  able  discover. 

On  the  farm  of  I.  Cole,  about  half  a  mile  from  Turner 
Yillagc,  we  discovered  some  excellent  specimens  of  lime- 
stone upon  the  road-side,  which  had  been,  at  some  previous 
day,  blown  from  a  ledge.  It  crossed  the  road  in  a  north-east 
and  south-west  direction.  On  further  examination  of  this 
locality,  it  was  found  to  out-crop  again  on  the  land  owned 
by  Mr.  P.  Burrill ;  and  from  appearances  here  presented,  I 
think  there  can  be  no  doubt  of  the  existence  of  a  valuable 
bed  of  limestone  beneath  the  superincumbent  soil,  as  a  well, 
recently  dug  at  this  place,  brought  to  light  some  fine  speci- 
mens of  the  stone.  The  length  of  this  bed  was  traced  one 
hundred  and  fifty  feet  in  length  by  its  out-cropping  edges, 
but  want  of  time  prevented  our  removing  the  immense  body 
of  earth  which  overlaid  the  stone,  to  ascertain  its  exact  width. 
The  direction  of  limestone  bed  is  north-east  and  south-west. 
The  rocks  in  the  vicinity  are  granite,  talcose  and  mica 
slates.  Wood  costs  but  little.  Labor  costs  from  eight  to 
ten  dollars  per  month. 

Saturday,  August  4th,  we  visited  several  caves,  the  entrance 
of  which  was  from  the  side  of  the  mountain,  situated  on  the 
land  belonging  to  Mr.  E.  Pratt,  on  the  western  side  of  the 
fiver.  From  some  cause,  the  huge  blocks  of  granite  which 
form  the  walls  of  these  subterranean  apartments,  have  been 
mo  arranged  as  to  form  spacious  halls,  and  present  a  striking 
regularity  of  appearance.  We  were  furnished  by  our  guide 
^^ith  lamps,  <&c.,  by  which  we  were  enabled  closely  to 
examine  each  apartment,  as  we  entered.  The  first  cavern 
^we  entered,  was  about  twenty  feet  long,  and  from  ten  to 
twelve  feet  wide,  with  high  overhanging  walls;  and  the  rocks 
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presented  the  appearance  of  having  been  throwii  MWidci  by 
some  wonderful  convalston  of  nature,  and  the  danp  and 
chilling  atmosphere  was  similar  to  that  on  Tinting  the  aepal- 
chres  of  the  dead.  From  this,  wo  continned  oar  eoonabf 
slow  and  caatious  steps,  down  a  pathless  doaceni  into  lbs 
second,  which  did  not  differ  in  any  respect  finom  the  fint 
We  continued  our  explorations  of  this  caTemooa  diatriei, 
descending  with  great  caution  from  one  to  the  other,  oetil 
we  had  visited  six  of  these  subterranean  halls,  aitnated  OM 
above  another,  and  all  corresponding  in  general  appearance^ 
but  diminishing  in  size  as  we  descend — ^when  the  laat  weeM 
not  admit  a  person,  in  an  erect  position,  but  were  obliged  la 
crawl  on  our  hands  and  knees,  taking  great  prccaotion  nil 
to  meet  with  the  misfortune  of  losing  our  lamp,  which,  el 
this  period  of  our  explorations,  was  of  great  importance  le 
us;  for  had  we  suffered  the  misfortune  to  have  our  fight 
extinguished,  we  might  have  been  compelled  to  grope 
in  darkness,  without  even  a  hope  of  a  happy  deliverance 
such  an  uncomfortable  situation. 

The  people  at  Turner,  take  a  lively  interest  in  the  anbjaal 
of  geology,  as  was  evinced  by  their  anceasini;  attentions  le 
us,  during  our  stay  at  that  place.  To  Col.  Andrews  mwi 
Major  Clark,  are  due  our  particular  acknowledgements,  ibr 
their  aid  in  exploring  the  various  localities  in  that  toeii 

South  from  the  village  of  Turner,  there  occurred  a  bedef 
bog  iron  ore,  on  the  farm  of  Mr.  T.  L.  Davis.  On  examia^ 
tion  of  this  locality,  we  discovered  some  good  specimens  of 
the  bog  ore ;  and  by  removing  the  top  soil,  we  were  enabisl 
to  expose  the  ore  to  view,  and  by  the  assistance  of  aeversl 
gentlemen,  were  able  to  remove  the  ore  to  the  depth  of  thias 
and  a  half  or  four  feet,  observing  at  the  same  time,  that  tbs 
ore  was  of  better  quality  and  more  compact,  as  we  descended. 
The  length  of  this  bed  is  three  hundred  feet ;  the  width  wss 
not  ascertained,  on  account  of  water  in  the  boga  beIov> 
Iron  of  good  quality,  was  made  at  this  place  some  fifty 
years  since.  What  per  cent,  of  iron  it  yielded,  or  why 
it  was  abandoned,  could  not  be  learned  in  a  satisfiMrtoiy 
manner. 
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On  the  road  from  Turner  to  Livermore,  near  the  house  of 
L.  Davy,  Esq.,  the  out-cropping  edges  of  a  limestone  bed,  are 
noticed.  Some  good  specimens  were  obtained,  but  probably 
it  does  not  exist  in  great  abundance.  This  is  undoubtedly 
a  part  of  the  same  bed  discovered  at  Turner  Village,  as  the 
direction  from  that  point  is  exactly  north-east.  Limestone, 
in  small  quantities,  was  discovered  in  various  parts  of  the 
town,  and  can,  without  doubt,  be  burned  to  great  advantage 
for  agricultural  purposes.  The  farmers  make  use  of  lime 
largely  as  a  top-dressing  for  their  soils.  The  crops  of  grass 
tod  grain  at  this  place,  appear  as  luxuriant  as  any  I  have 
■een  in  the  State.  On  the  farm  of  Mr.  O.  Pray,  the  granite 
■oil  yields  from  twenty  to  twenty-five  bushels  of  wheat  to  the 
acre.  On  the  farm  of  J.  Washburn,  on  the  same  road,  it 
yields  of  clover  two  tons  per  acre. 

The  rocks  on  the  route  from  Livermore  to  Jay,  assume  a 
more  slaty  appearance,  and  some  fine  specimens  of  mica  slate 
were  obtained.  Direction  of  strata,  N.  47^  £. ;  dips  S.  43^ 
W.  At  Jay,  on  the  east  side  the  river,  we  were  requested  to 
examine  a  coal  formation,  which  some  citizens  supposed 
existed  there,  on  the  farmof  Mr.  Savage,  but  on  exploration 
of  this  locality,  it  proved  to  be  a  granite  formation,  in  the 
place  of  coal,  and  of  course,  no  coal  or  indication  of  it,  could 
exist  there.  In  our  examinations  at  Jay,  but  little  of  interest 
was  observed  for  the  extent  of  country,  which  wc  explored. 
A  little  limestone  was  discovered  in  several  parts  of  this 
town,  but  from  its  limited  quantity,  and  the  presence  of  much 
foreign  matter,  it  cannot  be  of  much  importance  to  the  town. 

From  Jay  to  Dixfield,  about  one  and  a  half  miles  north- 
west from  the  former  village,  we  observed  a  high  bluff  of 
granite,  at  the  base  of  which,  and  in  the  valley  below,  the 
Androscoggin  once  poured  its  troubled  waters.  Immense 
granite  boulders  are  here  distributed  one  above  another  in 
the  greatest  confusion,  leaving  a  space  between,  that  bears 
evident  marks  of  once  having  been  the  river's  bed.  The 
rocks,  in  place,  on  the  road  from  Jay  to  Canton  Point,  are 
granite  and  mica  slate.  Fine  specimens  of  granite  were 
obtained  at  Canton  Point,  half  a  mile  north  of  the  village, 
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and  blocks  of  it  can  be  obtained  with  pefffeetif  flneli  wn^ 
faces,  thirty  feet  in  length,  and  of  any  fB<|iiiied  lUdoMi 
This  mountain  of  granite  would  be  of  gieat  valaa,  if  it  wait 
not  situated  so  far  from  a  market,  being  of  aoperier^Hfilj; 
but  as  it  is,  will  be  of  little  importance  to  the  oomnnm^ 
being  only  used  for  underpinning  for  the  boildiDga  in  iik 
vicinity.  Dixfield  is  a  village  situated  on  the  eaataideef  da 
Androscoggin,  and  it  presents  a  lively  and  buaiiies^flb 
appearance.  The  mills  for  the  manuiiMCture  of  Ivmber  asl 
flour,  are  in  a  very  prosperous  condition.  This  villaga^ 
surrounded  by  many  high  mountains,  the  snmmita  of 
are  granite,  and  the  sides  and  bases  are  coosposed  of 
We  visited  one  of  the  most  prominent  mountaiaa,  caHsi 
Tumble-down-Dick — ^taking  its  name  from  the  cireumalanei 
that  an  Indian,  by  the  name  of  Dick,  once  ascended  ikh 
mountain,  while  under  the  influence  of  a  powerfnl  eieil^ 
ment,  (alcoholic  ?)  and  venturing  too  near  the  edge  of 
precipice,  was  thrown  from  that  lofty  eminence  and 
to  pieces  upon  the  rocks  below.  Upon  the  side  and 
of  this  mountain,  there  are  immense  diluvial  booMeif  tf 
granite,  some  of  which  weigh  several  tons.  The  difamri 
scratches  arc  very  distinct,  and  run  N.  JO^  W.,  8. 10^  E.  la 
the  eastern  part  of  Dixfield,  we  discovered  a  snMll  veio  sf 
limestone,  containing  a  large  proportion  of  foreign  ontlsr. 
Several  other  localities  of  similar  character  were  foond  is 
diflTcrent  parts  of  the  town,  but  at  no  one  place  there  coM 
I  recommend  the  burning  of  lime. 

At  Rumford  Falls  a  fine  bed  of  limestone  was  foond,  fiM 
which  large  quantities  of  lime  may  be  burned  at  pluasHSi 
and  the  inhabitants  are  already  making  preparationa  to  oosl- 
mence  the  work.  They  have  long  wished  for  limestone  0 
their  own  vicinity,  by  which  they  can  more  succeasfiilly  est* 
tivate  their  soil.  This  lime  occurs  in  the  bed  of  the  AndfS^ 
coggin  River,  and  may,  by  means  of  an  inclined  plane,  bs 
brought  to  land  and  rendered  exceedingly  useful  to  all  classBi 
of  the  community.  Its  direction  is  nearly  N.  E.  and  S.  W« 
Some  good  specimens  of  black  tourmaline  were  found  at  4bii 
place,  also  several  specimens  of  pyritiferous  slate  and 
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The  paint  mines  at  Dizfield  have  attracted  some  attention  on 
account  of  a  quantity  of  the  paint  having  been  used  with 
aucceas.  The  paint  or  yellow  ochre  is  formed  by  the  chem- 
ical decomposition  of  the  pyritiferous  slate,  and  at  this  place 
it  can  be  obtained  in  very  great  abundance,  and  answers  very 
well  for  common  purposes,  but  as  an  article  for  the  market, 
It  is  of  little  value,  being  situated  in  the  interior  of  the  State. 
The  farmers  as  a  general  thing  in  this  vicinity,  cultivate  their 
■oils  in  a  judicious  manner,  and  notwithstanding  their  lot  has 
been  cast  in  a  broken  and  mountainous  section,  yet  in  very 
aiany  places  are  to  be  seen  most  luxuriant  fields  of  grass  and 
grain,  and  there  is  a  spirit  indicative  of  a  willingness  to 
veceive  instruction  in  the  art  of  agriculture. 

From  Rumford  Point  we  crossed  the  Androscoggin  River 
and  passed  up  the  west  side  as  far  as  Bethel.  In  this  town 
there  was  but  little  of  interest  in  the  rocks,  minerals  or  soils. 
At  Albany,  a  few  miles  above  Bethel,  we  obtained  some  fine 
specimens  of  beryl,  and  also  of  green  and  black  tourmalines, 
and  after  much  labor  obtained  good  specimens  of  felspar 
and  quartz  crystals.  This  locality  has,  for  many  years  past, 
been  visited  by  a  great  number  pupils  from  almost  all  the 
literary  institutions  within  the  State,  for  the  purpose  of  col- 
lecting specimens  not  only  for  themselves,  but  to  supply  the 
institutions  with  minerals. 

This  locality,  once  so  rich  in  mineral  productions,  is  now 
almost  destitute  of  interest,  and  unless  great  labor,  and  not 
a  little  expense  is  bestowed,  few  minerals  of  interest  can  be 
obtained.  In  order  to  obtain  the  specimens  for  the  State 
Cabinet,  and  the  colleges  and  other  institutions  provided  for 
by  an  Act  of  the  Legislature,  I  was  obliged  to  blast  several 
times  for  that  purpose.  The  rocks  at  this  place  appear  to  be 
undergoing  a  chemical  decomposition,  which  renders  it 
almost  impossible  to  obtain  perfect  specimens  of  any  mineral 
occurring  at  this  locality.  The  rock  formation  of  Bethel 
corresponds  with  that  of  the  whole  course  of  the  river  thus  far, 
it  being  of  the  primitive. 

On  the  road  from  Greenwood  to  Norway,  we  observed  on 
the  west  side  of  Twitchel's  Pond,  a  dyke  of  greenstone  trapi 
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forcing  itself  through  the  gvanils 

Just  before  reaching  Nonroy  Village 

lake,  called  by  the  Indiana,  Pineal 

to  the  north  of  Norway.    On'tho  barintn  4>f- 

extending  back  some  diatanca,  then  mm 

wood  growth,  which  must  be  of  imporlanee  to  ^k^i 

of  that  vicinity,  not  only  for  its  heavy  giiwiili,  bsC 

richness  of  its  soils,  and  for  the  powerfal-iDdi 

to  the  agriculturalist    It  ia  astoniahiDg^ 

regretted  that  similar  tracta  of  country  withia  the 

almost  every  individual,  should  be  auffiued  te  lie 

and  unimproved.    There  are  too  nMoy  aoch  veloaUe^ 

within  the  borders  of  our  State,  which  receiTe  blithe 

share  of  public  attention ;  but  it  gives  me  mueh^ 

be  able  to  testify  to  the  change  which  ia  being  rapidly  eAeHl 

in  the  minds  of  the  community  in  regard  to  agriedilaie«*i 

almost  every  section  of  our  State  we  find  a  apirii  of  i 

inquiry  in  regard  to  the  chemical  eompoaitioiK  of 

the  suitable  application  to  different  eartha  iootder  to 

them  at  once  productive.    The  erroneous  opioioa 

too  long  pervaded  the  minds  of  the  community  ia  legaiAti 

the  true  merits  of  the  agriculturalist,  and  the  prqadieewAMfc 

has  existed  against  *'  book  farming,'*  (aa  it  ia  eivaaeaNI^ 

called)  is  now  (happily  for  the  State)  fast  fodiag  hefnaeifct 

lasting  effects  of  truth,  and  scientific  research, -aa  ■efleidet 

in  works  containing  the  concentrated  experience  of  ^ge^^wi 

applied  to  our  own  soils.    On  the  farm  of  J.  Smith,. at  Haae 

way  Village,  the  alluvial  soil  produces  CO  bushels  of  eeaejil 

the  acre  without  the  aid  of  lime,  beyond  that  whieh4he  i# 

naturally  contains,  and  but  little  animal  manure  ia  naed  ...jt 

this  town  was  discovered  a  bed  of  limestone,  and  notwUJh 

standing  it  is  not  of  good  quality,  and  contains  a  portifosblf 

foreign  matter,  yet  it  can  be  used  to  advantage  in  that  viciMy. 

for  agricultural  purposes. 

Thus  having  finished  this  section  of  the  survey,  wepM^ 
ceeded  to  join  Dr.  Jackson  and  the  remainder  of  his  party,  fl 
Andover,  where  we  met  in  accordance  with  oer 
engagements.    The  next  morning  we  all  proceeded  oa 
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way  to  the  Umbagog  Lake,  where  wo  arrived  at  3  oVlock 
P.  M.  and  where  we  remained  at  the  foot  of  the  lake  till  the 
next  morning,  when  we  provided  ourselves  with  a  quantity 
of  provisions^  a  boat  and  two  good  oarsmen,  for  our  trip 
among  the  lakes.  On  the  26th  of  September  our  whole  party 
left  the  foot  of  the  Umbagog  Lake,  and  proceeded  on  our 
cruise  over  the  lake  to  the  mouth  of  the  Megalloway  River, 
which  we  ascended  to  the  settlement  of  Capt.  Wilson,  who 
fesides  on  No.  5  of  the  second  Range.  For  the  report  on  the 
•nrvey  from  Andover  to  Wilson's,  on  the  Megalloway,  see 
Or.  Jackson's  report. 

From  Capt.  Wilson's,  Dr.  Jackson  and  all  the  party,  except- 
ing myself,  turned  back  for  the  purpose  of  making  further 
explorations  of  the  lakes,  and  the  country  in  that  vicinity, 
and  I  was  requested  to  make  an  examination  of  the  Megal- 
loway River  as  far  as  the  north-west  angle  of  the  State,  and 
further  if  not  driven  from  the  work  by  approaching  winter. 
The  principal  object  of  this  examination  was  to  ascertain  if 
possible  the  precise  point  where  the  line  between  Maine  and 
New  Hampshire  ends,  as  it  is  currently  reported  in  this  sec- 
lion  that  the  Megalloway  River  takes  it  rise  beyond  the  sup- 
posed Canada  line.  With  this  view,  and  for  the  purpose  of 
ascertaining  the  geological  and  topographical  features  of  this 
section,  I  left  my  party  at  Capt.  Wilson's  on  the  27th  of 
September,  and  continued  my  course  up  river  in  a  little  skiff, 
which  (most  fortunate  for  my  purpose)  happened  to  be  at 
this  point  of  the  river;  and  though  small  and  scarcely  suffi- 
cient to  contain  two  persons,  yet  the  owner,  Mr.  B.  Hilliard, 
who  was  bound  on  a  hunting  expedition  to  the  very  point  I 
wished  to  visit,  offered  me  every  assistance  in  his  power,  and 
I  am  happy  here  to  acknowledge  the  kindness  of  that  gen- 
tleman, who  acted  in  the  double  capacity  of  guide  and  boat- 
man. 

Capt.  Wilson  by  great  perseverance,  and  suffering  many 
hardships,  has  cleared  a  large  tract  of  land  on  the  west  side 
the  river,  and  in  a  few  years  will  amply  repay  him  for  all  his 
privations  and  hardships.  Near  bis  house  are  situated  the 
Esquahos  Falls,  upon  which  be  i«  now  erecting  mills  for  the 
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manufacture  of  lamber,  and  ipa 

soon  be  erected  flour  milla  on  Iho 

increasing  demand  of  the  growiim 

above  Esquahos  Falls  on  tbe  ei 

vatory  mountain  is  seen,  thickly  cottrad  ivith  a  ^ 

of  hard  and  soft  wood.    It  is  sitnaled  to  tlM  mmA  of  MMb 

ardson's  Lake,  and  is  the  highest  raoiinlaiB  m  tlM 

the  river.    The  banks  of  the  river  fiw  sevOTal 

low,  and  are  covered  with  small  trees  of  spruce  md 

here  and  there  a  birch  and  maple,  till  we  arrived 

a  mile  of  the  Little  Megalloway  River,  wbicdiia  a 

utary  stream  from  the  west,  where  the  banks 

elevated,  and  at  some  points  of  the  river  can  be 

growths  of  hard  wood ;  but  fiatrther  back  fiem  the  rii 

found  much  superior  forests. 

We  passed  up  the  Little  M egalloway  one  and  a  lielf  i 
to  what  is  called  little  falls,  where  we  discovered  a 
argillaceous  slate  crossing  the  river  in  a  north  east  di 
This  is  the  first  place  of  geological  interest  whieb  I  kil^i, 
seen  since  leaving  Esquahos  Falls.  For  eight  miles 
to  reaching  the  Little  Megalloway,  we  passed  e  level 
swampy  region  for  the  distance  of  ^ght  miles,  end  is 
by  those  who  have  visited  this  section,  long  meadowa.  It# 
a  low  swampy  section  of  the  country,  extending  baok 
the  river  on  either  side  to  the  distance  of  one  mile,  and 
which  nothing  grows  but  the  tall  meadow  grass,  wbicb  is 
luxuriant,  growing  to  the  height  of  three  or  foor  ieet.  TIV 
river  at  this  point  is  exceedingly  winding  in  its  coorae,anMR 
often  happened  that  after  a  toilsome  and  fatigeing  day^ 
work,  that  we  found  ourselves,  not  more  than  three  asilV 
from  our  morning's  starting  point  .•• ' 

The  banks  of  the  Little  Megalloway,  and  the  hilla  in  thi 
rear,  are  richly  covered  with  a  yellow  birch  and  maple  giuwilt 
and  is  an  indication  of  a  good  soil.  To  this  point  I  bala 
seen  but  very  little  good  pine  timber,  none  suitable  for  tto' 
manufacture  of  the  different  kinds  of  lumber  called  lor  b^ 
our  markets,  but  I  was  informed  by  my  boatman,  that  besk! 
from  the  river  five  or  six  miles  there  exist  fine  timber  lelK 
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irere  informed  by  our  friend  Wilson,  that  from  the  east- 
lide  of  the  Little  Megalloway,  one  mile  from  its  mouth, 
)  had  been  a  path  well  bushed  out,  which  if  we  could 

and  carry  over  to  Parmachena  Lake,  would  save  much 
r  and  trouble  on  tlie  main  river,  but  we  were  unsuccessful 
ir  search  for  it,  and  were  obliged  to  return  to  the  main 

and  set  our  boat  up  over  the  rapids  to  the  distance  of 
3r  six  miles.     In  some  places  so  powerful  was  the  cur- 

that  wc  were  compelled  to  take  our  boat  from  the  river 
carry  by  the  most  formidable  of  them.     We,  however, 

much  trouble,  succeeded  in  landing  our  boat  and  pro- 
OS  at  the  carrying  place  from  the  riv^r  to  Parmachena 
),  which  is  one  mile.  We  encamped  at  the  carrying 
B  on  No.  5,  fourth  range  of  townships.  Early  the  next 
ling  after  partaking  bountifully  of  our  pork  and  bread, 
lommenced  the  task  of  carrying  our  baggage  over  a  long 
to  the  lake,  which  occupied  more  than  half  the  day,  as 
>ath,  though  well  bushed  out^  was  exceedinly  hard  to 
w,  and  we  had  not  the  satisfaction  of  seeing  our  boat 
provisions  safely  landed,  till  we  had  made  three  trips 

no  small  weight  on  our  backs,  at  each  trip.  Parma- 
la  lake  is  not  laid  down  on  the  State  map,  but  is  a  beau- 
sheet  of  water,  three  miles  in  length  and  about  one  in 
h.  Some  granite  boulders  were  found  on  the  borders  of 
ake,  but  no  rocks  in  place  were  seen.  The  land  in  the 
lity  of  this  lake  is  exceedingly  fine,  and  would  most 
>ubted]y  prove  a  valuable  tract  of  country,  were  it  not 
ited  so  far  north,  beyond  the  reach  at  least  of  civilized 
.  The  hills  in  this  section  are  not  high,  but  gently  slop- 
to  the  south,  clothed  as  they  are,  with  nature's  richest 
Ticnts,  render  it  at  once  valuable  and  interesting, 
fter  crossing  the  lake  to  its  head,  we  set  about  providing 
elves  with  as  comfortable  a  camp  as  the  time  would  allow, 
sing  nearly  dark  when  we  arrived  we  had  but  little  time 
repare  for  ourselves,  even  a  partial  shelter  from  the  chil- 

atmosphcre  of  approaching  night,  and  as  we  were  not 
iring  the  inconvenience  of  storms,  we  cut  a  few  fir  boughs 
s  great  a  length  as  possible,  and  placing  one  end  in  the 

26 
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ground^  the  tops  served  as  a  saffieient  protection  (or  the 
head  and  shoulders,  leaving  our  inferior  extremities  to  the 
kindly  influence  of  a  roaring  camp  fire.  Oar  bed  leobsistBd 
of  fir  or  cedar  boughs,  the  latter  making  a  moat  delighAl 
couch  from  its  pleasant  fragrance  and  softness,  and  with  Ail 
for  a  bed,  and  a  knapsack  or  a  pair  of  boots  for  a  |nI1ow,«6 
passed  a  very  comfortable  night.  We  are  now  eight  mhi 
from  the  Little  Lake  situoted  at  the  base  of  the  CamePsRiflSf 
Mountain,  in  No.  4,  Sixth  Range  of  townships.  The  ndt 
morning  we  continued  our  course  as  fast  as  rocks  ait 
troubled  waters  would  permit,  and  this  day*s  progress  wis 
slow  and  toilsome,  the  water  being  shallow,  and  rapidly  foie^ 
ing  its  wny  amid  half  covered  pebbles  on  the  bottom. 

One  mile  south  of  the  CamePs  Rump  Mountain,  we  caiM 
in  contact  with  a  ledge  of  argillaceous  slate,  the  directki 
of  which  is  nearly  north  and  south  and  dips  to  the  west. 

At  a  little  before  night  fall,  we  arrived  at  our  place  of  dil^ 
tination,  at  the  lake,  near  the  base  of  the  Camel's  Riin|i' 
This  lake  is  about  three  fourths  of  a  mile  in  length,  aad 
about  as  wide,  and  abounds  with  salmon  trout,  and  other 
fish,  usually  found  in  our  fresh  water  lakes.  It  was  here  dist 
the  uninterrupted  fine  weather,  with  which  we  were  favored 
tlie  whole  route  to  this  point,  was  followed  by  long  continoed 
storms  of  rain  and  snow,  which  rendered  our  progress  stov 
and  uncomfortable. 

On  the  8th  of  October,  I  started,  with  my  pilot,  from  ths 
base  of  the  CameKs  Rump  Mountain,  in  search  of  the  booa- 
dary  line  between  Maine  and  New-Hampshire — and  haviagi 
on  our  course  up  river,  crossed  the  line  several  times,  I  wss 
sntisfled  that,  by  taking  a  north-west  course,  we  must  iDte^ 
sect  that  line  in  the  course  of  time.  We  accordingly  took 
provisions  suiTicicnt  for  a  two-days  cruise,  and  comroeoced 
our  march  over  the  north-east  side  of  the  CamcPs  Rump,  ifld 
at  four  o'clock,  P.  M.,  we  struck  the  line  after  having  walked 
five  or  six  miles.  Our  course  now,  as  we  thought,  mustbs 
u  plain  one  ;  hut  we  were  disappointed,  and  it  proved  tbst 
our  difficulties  had  just  commenced,  and  it  was  with  tta 
greatest  trouble  that  we  could  follow  the  line  at  all,  it  being 
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•o  badly  spotted  by  those  who  were  engaged  in  the  survey ; 
and  we  were  constantly  annoyed  by  a  variety  of  spotted  lines 
ID  almost  every  direction,  which  have  been  made  by  tho 
hunters  in  this  region,  as  guides  to  their  traps.  In  this 
broken  and  mountainous  region,  and  in  the  midst  of  so  many 
iinea  of  doubtful  character,  it  would  have  been  impossible  to 
lunre  felt  any  certainty  that  our  course  was  a  correct  one, 
had  it  not  been  for  one  circumstance,  which  served  as  a 
Iplerably  sure  guide.  It  was  on  account  of  the  number  of 
ipots  on  the  trees-^the  State  line  generally  having  two  or 
0rae  spotSj  of  dilBTerent  ages.  We,  however,  continued  our 
course  in  a  most  diligent  manner,  being  guided  entirely  by 
tho  number  of  spots  on  the  trees,  and  by  the  compass,  as  we 
had  ascertained  the  line  to  run  N.  10^  £.  by  the  compass, 
and  at  the  end  of  two  days  and  a  half,  we  reached  the  long 
■ought  line,  over  mountains  of  rocks,  that  we  found  it  almost 
impossible  to  ascend,  and  through  tangled  swamps,  worse  if 
possible,  than  precipitous  mountains.  The  tree  that  marks 
the  north-west  corner  of  our  State,  is  situated  on  the  side  of 
a  small  hill,  surrounded  on  all  sides  by  lands  much  higher 
than  that  where  the  boundary  is  established,  and  from  the 
brooks  coming  from  the  north-west  and  discharging  them- 
selves into  the  Megalloway,  I  was  convinced  that  the  high 
lands  dividing  the  waters  are  not  at  this  point.  The  tnonit^ 
ment  at  this  place  consists  of  three  large  flat  stones,  marked^ 
one  Maine,  one  A^ew-Uampshire,  and  the  other  L.  Canada  ; 
and  being  placed  in  their  proper  sititations,  serve  as  the  boun^ 
dory.  We  now  pushed  forward,  to  ascertain,  if  possible, 
the  distance  to  tlie  Megalloway  river,  which  we  found  to  be 
about  two  miles,  and  at  this  point,  was  between  three  and 
four  rods  wide,  and  taking  a  north-west  direction,  probably 
has  its  source  some  where  near  the  bead  of  Connecticut 
river.  Here  I  was  obliged  to  end  my  explorations,  on  account 
of  an  injury  received  by  one  of  my  ankles,  and  also  for  the 
want  of  provisions,  which  were  now  nearly  exhausted.  From 
the  size  of  the  Megalloway  river  at  the  point,  north  of  the 
northrwest  angle  of  the  State,  there  can  be  little  doubt  of  the  fact 
(hat  this  river  takes  its  rise  in  Canada,  as  the  boundaries  are 
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niwd^fuud,  and  thai  ikBUmibMk^MtKkmmMiM^ 
Mre  doet  not  rumfwr  emom^  mirth  Ay  olgM 
falling  far  Mkort  qf  the  higUamda    thm 
of  territory  in  the  Canada  poamaiamBf 
to  these  two  Statee.    T\m  queition  of  bovadwiM  is  uaaihl 
demands  serious  consideratioo,  wad  the  pM|doof  oweijSllM 
should  see  to  it,  that  their  border  Kmea  an  weU 
eetablished.    Recent eaqperienee toill  ati  aa  m Maadmeta^ •; 
people  to  see  to  it,  that  their  diMing  tkme  an 
defined  and  marked,  and  thereby  prevent  being  knagUii^ 
war  with  a  foreign  power,  or  what  ie  yet  man  tm  bednam^ 
in  collision  with  a  sister  State.  i  > 

The  Megalloway  section  is  one  thai  canBoC 
interest  every  one ;  for  within  a  few  miles  at  its 
extremity,  rivers  of  the   greatest  importaiic«».  hftM -iM 
origin.    On  the  one  hand,  there  are  the  St.  Fnoeit 
Chaudiere,  winding  their  way  to  the  St.  lAwrancei 
the  other  hand,  there  are  the  Connecticut,  the  Andneaagga^ 
the  Kennebec  and  the  Penobscot,  each  commeiiciaig 
a  drop  from  some  wandering  cloud,  and  by  coDtinnad 
sion  of  tributary  streams  from  surrounding  highlands^ 
their  troubled  waters  amid  mountains    and   in 
forests,  till  they  at  last,  winding  their  course  Uinw^ 
fields,  and  gratifying  the  fancy  of  the  happy  Tillagar, 
their  home  in  the  sea. 

We  now  commenced  our  return  march  to  the  fiioCff 
CamcFs  Rump  Mountain,  accompatiied  by  alternating  stontf 
of  rain,  hail  and  snow,  that  continued  the  whole  distaaHi 
We  had  now  to  march  the  distance  which  had  occupied  tee 
days  and  a  half  to  accomplish,  and  with  the  unhappy  reflao- 
tion,  that  we  were  entirely  destitute  of  provision.  Oorwbob 
dependence  was,  therefore,  on  the  game  which  hitherto  hi' 
been  abundant ;  but  in  this  we  were  disappointed,  nodiim 
presenting  itself  of  an  eatable  nature,  till  we  had  netrif 
accomplished  our  journey,  when  we  by  accident  found  t*o 
red  squirrels,  which  we  ate  with  much  eagerness.  This  sao* 
tion  of  country  abounds  with  game  of  all  kinds  soch  ^ 
trout,  ducks,  partridges,  and  musk-rats,  which  ia  one  of  thi 
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most  delicious  of  dishes.  The  hunters  in  this  region,  make 
fine  business  with  their  guns  and  traps,  and  Mr.  Hiiliard 
informed  me  that  he  always  made  one  hundred  dollars  per 
month  in  trapping  the  bear,  moose,  otter,  beaver  and  sable. 
Wolves  are  abundant  in  this  section ;  and  on  one  occasion, 
when  my  pilot  was  absent,  and  I  without  fire,  in  a  violent 

.  raio  storm,  I  was  serenaded  all  night  by  the  unceasing 
music  of  one  of  those  animals,  which,  probably,  for  a  want 
of  taste  for  music,  on  my  part,  I  was  rendered  rather  uncom- 

*..  Ibrtable  through  the  night. 

Thus,  having  accomplished,  in  an  imperfect  manner,  the 
object  of  my  mission,  and  being  driven  from  the  work  by 
the  autumnal  snows,  I  took  leave,  though  not  without  regret, 
of  my  excellent  boatman,  Mr.  Hiiliard,  and  set  my  face 
towards  Augusta,  by  the  way  of  the  Connecticut  river. 

The  distance  from  the  Megalloway  to  the  Connecticut 
riirer,  is  about  ten  miles.  The  most  of  the  distance  was 
accomplished  in  a  violent  snow  storm.  There  is  much 
Taluable  land  between  these  rivers.  Having  acted  as  far  as 
possible  in  accordance  with  your  instructions,  I  beg  leave  to 
mbmit  the  above  in  its  present  imperfect  form. 

I  shall  bear  in  lasting  remembrance  the  many  kindnesses 
I  have  received  at  your  hands,  and  beg  you  to  accept  the 
assurances  of  esteem  and  respect,  with  which  I  am, 

Most  respectfully  yours, 

SAMUEL  L.  STEPHENSON, 

Asaistant. 
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Bangor,  Maine,  August  31,  1838. 
Dr.  C.  T.  Jackson,  &c.  &c. 

JMy  Dear  Sir: — I  must  apologize  to  you  for  not  having 
mswered  your  very  obliging  letter  of  the  23d  inst.  sooner, 
vrhich  I  was  prevented  from  doing  by  the  necessity  of  being 
out  of  town  most  of  my  time,  during  your  stay  here,  on 
business  which  I  could  not  delay.  I  return  you  my  thanks 
fer  the  barometrical  calculations  you  kindly  furnished  me 
with.  They  are  very  interesting,  as  they  refer  in  a  great 
measure  to  the  line  I  have  travelled  upon.  I  have  just 
reduced  the  observations  I  have  made  for  latitudes  and  long- 
itudes, and  herewith  enclose  you  the  results.  I  regret  that 
other  duties  prevented  my  observing  at  a  greater  number  of 
points.  I  have  the  satisfaction  to  say  that  my  chronometer 
has  performed  with  an  accuracy  past  all  my  expectations, 
considering  the  great  distance  it  has  been  transported  over 
rough  roads  in  stages,  wagons,  &c.  On  the  trip  from  this 
place  to  Moose  Head  Lake,  the  Canada  line,  &c.,  and  back 
here,  a  distance  transported  over  land,  of  about  three  hun- 
dred miles,  in  seventeen  days,  it  varied  only  two  and  a  half 
seconds  of  time  from  its  previously  stated  rate ;  and  again 
on  the  trip  from  this  to  Houlton,  Calais,  Eastport,  and  back 
here,  three  hundred  and  sixty  miles  in  stages,  die,  over  very 
bad  roads  for  the  most  part,  and  in  thirty-one  days'  time,  it 
varied  four  seconds  from  the  aggregate  rate  previously  given 
it.  I  have,  therefore,  much  confidence  in  the  longitudes 
deduced  from  its  running. 
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I  enclose  you  herewith  m  copj  of  m  report  of  bubo,  coo- 
taining  some  tidal  obserrationi,  made  at  dio  Midwn 
extremity  of  Cape  Cod,  which  may  be  amnriag  to  jo«-at  t 
leisure  moment. 

With  great  regard,  I  am  yoara. 

Truly  and  nnpectffany, 

J.  D.  graham:   ' 


■i 


aiitude9  and  LangUndu  pf  plaee$  JktwmimBJ  fty  MlffiFs 
J.  D.  Graham,  U.  S.  Carp9  qf  ThpognfUeai  Bmgimtmtl$ 

within  the  State  (f  Maine,  in  1 838.  ««> 

North        West  LoivtiJii^ 
Lstitades      tnmQtaAmUk  ^  .' 


BangOF}  (at  the  Bangor  Hotel,)       • 

Moose  Rirer  Custom  Home,  (LowelT^) 

Tachereau's  House,  on  Canada  lins^ 

Hoolton,  (Hasey'a  Ta? em,)    . 

Amitj  Post  Office,  (Dunn's,)  being  2 1-2 
roues  due  east  of  Monument  desig- 
nating head  of  the  St  Croix  witen, 

Weston  Post  Office, 

Calais,  (Thompson's  Hotel,)    • 

Eastport,  (Fort  SulliTan  Flag,) 


d.  m.  s. 

44  47  54 

45  39  04 
45  48  81 
4<)07  9B 

45  56  88 
45  4123 
45  1124 
44  54  28 


h.BL     S. 

4a5  0«J8 

440  5a 

481  lae 

481  l&l 

429  01J8 
4Sr53J8 


L'll 

d.  Ok  a 


tffmmr* 


famw^ 


anm 


*  Longitude  not  yet  worked. 
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REWARKS  ON  THE  TABLES  OF  BAROMETRICAL  OBSERVATIONS. 

Those  who  wish  to  make  use  of  the  following  barometrical 
tables,  for  the  purpose  of  ascertaining  the  altitude  of  any  of 
the  points  where  the  observations  were  made,  above  the  sea 
level,  are  advised  to  consult  the  excellent  tables  for  calcula- 
ting barometrical  heights,  which  may  be  found  in  De  La 
Beche  Manual  of  Geology,  and  also  in  the  French  Annuaire 
par  le  Bureau  dt9  LongitudeB^  1831-S  and  3.  Those  who 
prefer  the  ancient  method  of  logarithmic  calculations,  will 
find  rules  for  the  operations  in  Bowditch's  Practical  Navi- 
. gator,  1837,  and  in  various  other  works  devoted  to  civil 
engineering  and  surveying. 

I  have  occasionally  in  the  records  given  the  temperature 
according  to  the  centigrade  thermometer,  the  attached  ther- 
mometer, which  was  graduated  after  Farenheit's  scale,  having 
been  accidentally  broken  during  our  travels.  In  case  Olt- 
mao^s  tables  aroused,  this  circumstance  will  save  the  trouble 
of  converting  the  temperature  from  Farenheit's  scale  to  the 
centigrade,  and  hence  I  have  preferred  to  let  them  remain 
just  as  they  were  recorded. 

In  all  cases,  I  allow  the  barometer  to  hang  in  a  shady  place 
long  enough  to  acquire  the  temperature  of  the  surrounding 
air,  so  that  it  was  hardly  necessary  for  me  to  record  the 
temperature  of  the  detached  thermometer.  Sometimes, 
however,  there  was  a  trifling  difference,  owing  to  the  reflec- 
tion of  the  sun's  rays  from  the  rocks  and  trees,  and  then  it 
is  noted. 

Barometrical  levelling,  after  the  method  which  I  have 
adopted,  is  very  accurate,  and  the  errors  arc  always  so 
small  that  they  would  be  altogether  imperceptible  in  an 
ordinary  sectional  profile,  the  width  of  a  line  drawn  by  the 
pen  being  sufficient  to  cover  the  greatest  variations,  renders 
it  impracticable  to  draw  a  plan  on  paper  more  accurately 
than  our  measurements  represent. 

For  canal  sections,  which  must  represent  on  a  very  large 
scale,  the  minutest  deviations  from  the  horizontal  level,  bar- 
oroetry  is  not  sufficiently  exact ;  but  for  geological  profiles, 
they  are  all  that  can  be  desired. 


SIO  APPENDIX. 

No  error  beyond  six  feet  hat  beeo  found  in  wnj  of  o«r 
measurements  of  the  heights  of  moantunSt  by  this  method; 
and  by  many  nice  triangulations,  I  hafe  tested  the  ■ccuney 
of  them  in  several  instances.  The  general  agreement  of  the 
results,  calculated  in  divisions,  and  then  added  together, and 
compared  with  the  whole  result  of  the  extreme  obaenntioa^ 
also  give  the  most  satisfactory  proof  of  th«  comctness  ef 
the  method. 

There  is  also  another  great  advantage  in  this  mode  of  ■«»• 
suration,  and  that  is,  there  is  less  danger  from  erron  is 
reading  ofTthe  instruments,  and  we  can  compare  the 
on  single  observations,  and  on  the  means  of  many 
latter  being  the  most  free  from  fallacious  results. 

In  order  to  make  proper  observations,  it  is  necessary  Is 
obtain  barometers  absolutely  free  from  atmospheric  air,  ia 
which  the  mercury  produces  a  clear  metalic  click,  when  the 
instrument  is  gently  inclined,  so  as  to  allow  the  mercorisl 
column  to  strike  the  summit  of  the  tube,  where  there  is  aa 
absolute  vacuum,  when  the  barometer  is  in  its  perpendicilsr 
position.  The  tube  must  have  a  perfectly  cylindrical  and 
uniform  bore,  and  the  relative  capacities  of  the  tube  and 
of  the  cistern,  must  be  known,  so  as  to  allow  for  the  descent 
of  the  column  from  its  normal  point.  A  thermometer 
attached  to  the  instrument  measures  its  temperature,  and  the 
record  is  marked  T.  A  detached  thermometer,  agreeing  ia 
scale  with  that  on  the  barometer,  must  be  used  to  determins 
the  temperature  of  the  circumambient  air,  and  the  record  ii 
marked  t. 

When  you  make  your  observations,  those  made  at  the 
base  of  the  mountain  being  marked  T,  ty  the  observations 
made  at  the  summit  of  the  height  may  be  marked  T  i\  If 
the  height  of  the  barometer,  at  the  base  of  the  mountain,  ii 
expressed  by  h,  let  that  on  its  summit  be  marked  A',  and  let 
c  be  the  centrigrade  diflerence  of  the  thermometers. 

If  now  you  look  out  the  numbers  in  Oitman^s  tables  co^ 
responding  with  h,  and  h'j  you  may  algebraically  exprefl 
them  by  a,  and  6,  the  letter  c  denoting  the  thermometries! 
difference.    Then  you  have  this  formula  to  solve  t 
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o — 6— .c=a:=the  approximate  height ;  or  if  the  air  waa 
warmer  on  the  top  of  the  mountain,  it  would  be  +c. 

For  more  minute  corrections  for  the  clifTercnce  of  temper- 
ature, in  the  different  strata  of  air,  multiply  the  ,i^  part  of 
the  approximate  height  by  the  double  sum  2{t-{-t') ;  and  the 
correction  will  be  positive  or  negative,  as  the  (-{-t  is  positive 
or  negative.  A  correction  of  the  approximate  height  is  also 
to  be  made,  for  the  curvature  of  the  earth  and  diminution 
of  weight  in  the  latitude  given  ;  and  this  is  always  additive. 
With  a  little  practice,  any  person  may  learn  to  make  these 
calculations,  since  they  are  short  and  easy  to  work. 

The  most  common  source  of  errors  in  barometrical  meas- 
urements, arise  from  the  neglect  to  place  a  scries  of  well- 
regulated  and  compared  instruments  in  a  line  across  the 
country  from  the  sea-port  where  the  chief  stationary  barom- 
eter is  kept,  to  the  scene  of  operations ;  for  it  must  be 
evident  that  there  may  be  local  changes  in  atmospherical 
pressure,  that  ought  be  known  and  allowed  for  in  the  cal- 
culations. When  all  the  instruments  at  the  various  sections 
mark  their  regular  range,  there  can  be  no  doubt  of  the 
uniformity  of  its  pressure,  and  then  the  results  will  be  more 
certain. 

When  I  began  my  journeys  for  the  season,  I  took  especial 
care  to  arrange  all  these  matters,  and  on  comparison  of 
barometers  with  Rev«  Solomon  Adams,  I  found  that  both 
instruments  marked  the  same  height,  and  the  thermometers 
are  reduced  to  the  same  standard.  Mr.  Adams's  instrument 
is  placed  121.8  feet  above  the  high  water  mark  in  Portland 
harbor,  and  that  sum  must,  therefore,  be  added  to  all  heights 
calculated  from  that  station. 

On  returning  from  a  long  tour  around  Moose  Head  Lake, 
&c.  with  my  barometer,  and  comparing  it  at  the  Portland 
station,  I  found  that  the  alteration  of  the  column  was  but  ^^ 
inch  for  that  length  of  time,  so  that  we  know  there  can  be  no 
appreciable  error  in  our  Kennebec  and  Canada  road  section. 

Several  gentlemen  have  politely  aided  me  in  keeping  bar- 
ometrical and  thermometrical  registers,  among  whom  are 
some  of  the  most  scientific  men  in  the  State. 
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Hon.  Daniel  Sewall,  of  Kennebnnk,  a  veteraii  in  nMe» 
ology,  and  extremely  accurate  id  hii  obwrvmtiaiWy  aad  Bin 
in  his  records. 

Rev.  Solomon  Adams,  of  Portland,  a  diatiiigiuriiad  iMciMr 
in  that  city,  and  an  accurate  and  scientific  observer. 

Prof.  Parker  Cleaveland,  of  Bowdoin  College,  Braasmck, 
a  gentleman  well  known  for  his  scientific  attainmenls,  aid 
accurate  in  his  observations  in  this  department  ef  scieBCS^ 
as  in  others. 

Robert  H.  Gardiner,  Esq*,  of  Gardiner,  a  gentleman  mH 
known  to  meteorologists  throughout  the  Gountrjf  for  his 
indefatigable  and  valuable  labors. 

Mr.  J.  B.  Gaboon,  Treasurer  of  State,  has  also  had  the 
goodness  to  keep  a  series  of  observations  on  one  ef  ear 
barometers,  at  the  State  House,  and  his  tablet  ate  seallf 
recorded,  and  are  herewith  presented. 

At  Waterville,  it  was  very  important  to  have  a  atatkib 
and  there  I  was  most  fortunate  in  obtaining  the  assistaaes 
of  Prof.  G.  W.  Kcely,  a  gentleman  of  science,  whoae  naai 
is  an  honor  to  tiie  College  to  which  he  belongs. 

With  such  efficient  and  generous  aid,  I  feel  cenfident 
that  our  work  will  commend  itself  to  men  of  science ;  aid 
I  beg  leave  here  to  express  my  thanks  to  all  the  ab«n 
named  gentlemen  for  their  kind  and  free  assistance. 

The  tables  above  mentioned  will  be  found  in  this  Report, 
and  also  some  valuable  Rain  tables,  by  Prof.  Cleavelsod 
and  R.  H.  Gardiner,  Esq. 

(Inch) 

To  Prof.  Keely's  Barom.  A,  ado  O.OS,  to  make  the  iostm- 
ment  correspond  with  mine. 

(Inch) 

From  Mr.  Cahoon's  deduct  0.01. 

Now  when  you  wish  to  ascertain  the  height  of  any  plic^ 
where  I  may  have  made  a  barometrical  observation,note  my  re- 
cord, look  out  the  same  day  and  nearest  hour  when  Mr.  AdsoB* 
made  his  record  at  Portland — call  that  A,  and  mine  A' ;  sod 
if  you  wish  to  know  whether  the  pressure  was  free  from  lof'-v 
variation,  look  over  the  tables  of  those  who  took  observation* 
nearest  to  mine,  and  mark  the  difference,  if  it  exist    HaviPf 
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worked  your  problem  by  the  rules  before  described,  and 
obtained  the  height  in  feet  above  the  cistern  of  Mr.  Adams' 
barometer,  add  to  it  the  height  of  his  instrument  from  the 
sea  level,  121.8  feet,  and  you  will  have  the  desired  altitude. 

The  intermediate  stations  may  be  calculated  to  great 
exactness,  by  taking  means  of  a  whole  month's  observations, 
and  working  those  means  as  a  set  of  single  observations. 
This  being  done,  you  can  select  any  one  of  the  other  stations, 
the  height  of  which  you  have  ascertained,  and  calculate 
from  that  point  any  others  where  I  have  made  mine* 

It  is  unnecessary  for  me  to  remark  on  the  value  of  these 
researches,  for  any  one  who  knows  enough  of  the  subject  to 
feel  an  interest  in  them,  will  at  once  perceive  the  important 
results  which  we  are  attaining. 

Rain  guages  ought  also  to  be  established  in  different  parts 
of  the  State,  in  order  to  learn  how  much  rain  falls  per  annum, 
or  per  month,  in  a  given  section  of  the  State. 

I  confidently  believe,  that  a  vastly  greater  quantity  of 
rain  falls  among  the  mountains  and  in  the  woods,  than  on 
open  or  plain  land,  and  that  more  rain  falls  amid  lakes  than 
on  table  land.  We  want,  however,  a  good  set  of  observa- 
tions to  settle  the  facts  in  the  case,  and  to  inform  us  of  their 
relations  respectively.  Such  information  I  propose  to  obtain, 
and  it  will  prove  of  great  importance  to  science  and  to  the 
arts,  for  we  shall  be  able  to  predict  the  changes  that  may 
take  place  in  the  great  rivers  and  lakes  of  Maine,  when  tho 
woodlands  shall  disappear  before  the  axe  of  the  settler. 

The  most  absurd  notions  are  prevalent  as  to  the  quantity 
of  rain  that  falls  upon  the  earth,  and  farmers,  so  dependent 
upon  its  genial  influences,  ought  to  know  more  upon  this 
very  interesting  and  important  subject. 
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BAROMETRICAL  OBSERVATIONS 

made  at  Portland,  by  Rev.  Solomon  Adams.    Station  131.8  fut  above 

high  toater  mart  in  Portland  harbor. 
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lROMETRICAL  table,  kspt  at  Bninaw'ick,  Me.    By 
Professor  Pahker  Cleateland. 


H.    1    H.    J  15  in. 

H. 

H. 

ISin. 

•y.— 1838. 

alter 

Doy.— 1638. 

After 

7  A.M. 

IVM. 

5.. 
30.00 

7  AM. 

1P.M. 

29.88 

0«t 

Maj  2r 

29.80 

29.95 

June  22 

29.89 

29.88 

92 

30.00 

2<).93 

29.80 

23 

29.96 

29.96 

29.96 

2:) 

39.90 

29.98 

(0.00 

21 

29.90 

59.90 

29.90 

94 

29.74 

29.72 

29.70 

25 

J9.90 

29.81 

29.80 

25 '■29.70 

29.70 

29.70 

26 

29.80 

29.80 

29.83 

96i29.07 

29.69 

29.7 1 

27 

30.01 

30.01 

30.01 

97 

29.77i29.-7 

29.7- 

2S 

30.01 

30.00 

29.85 

28 

29.7o'29.70 

29.70 

29 

29.68 

29.70 

29.80 

29 

29.80  29.80 

29.80 

30 

30.10 

.30.  lu 

30.11 

3(1 

29.S0'29.80 

29.91 

July  1 

30.11 

30.11 

30.00 

3] 

29.91 

29.91 

29.91 

2 

29.98 

29.90,29.90 

June   1 

30.00 

.30.00 

29.92 

3 

29.98 

29.98 

29.98 

9 

29.91 

29,83 

29.85 

4 

29.99 

29.99 

29.99 

sjao.sa 

29.85 

29.8.") 

5 

29.91 

29  91 

29.91 

4!29.B7i29.8-;29.R7 

6 

29,3:1 

29.83 
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5  [29.86 

29.85 

29.85 

7 

29.88 

29.88 

29.89 

629.68 

29.51 

29.51 

8 

30.00 

30.00 

29.91 
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29.61 

29.45 

9 

29.78 

29.78 

29.78 
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29.61 
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10 
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11 
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29.70 
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13 
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29.90 

20 

29.87 

29.84 
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29.80 

29.80 

29.80 

20 

30.12|30.I2 

30.12 

S2 
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Day.— 1838. 
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27 
28 
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30 
31 
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4 
6 
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7  A.M. 


H. 
1P.M. 


30.08 
29.98 
29.96 
•29.91 
29.95 
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29.85 

30.10 

30.12 

30.05 
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30.21 

30.25 

30.08 
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29.91 

29.67 

29.94 

30.10 


H. 
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TABLE    VIII 


BAROMETRICAL  and  THERMOMETRICAL  REGIS- 
TER, kept  at  Gardiner,  by  R.  II.  Garoineh,  Esq.  From 
1st  of  June  to  1st  of  November,  1838. 


8  A 

i.  M. 

3P 

.  M. 

(           10  p.  M. 

1838. 

;    I'X 

Ex 

1 

1    Ex  1 

Marom '  J  lir 

!      winds. 

Barom  Tiir 

29.98  73 

Wind*. 

ilarom  Tlir 

'21>.97  .57 

■     winds. 

June    1 

!s.  E. 

ssw 

S  VV 

2  •JD.OO  5-2 

(( 

'2i).84  55 

sw 

'29.ai  52    Calm 

3  2I).8r)  (U 

N.  W. 

|29.83  05 

|N  VV 

-20JB^  52 
129.8.3  55 

u 

4,2'J.8()  ():J 

jCalm. 

!29.85  iiS 

iSVV 

s  w 

5:2!).(k)!:)5 

j  N,  E. 

2J).45  58 

NE 

,29.45  50    Calm 

G'->).50:(W 

'  N.  W. 

29.^ 

r2i).()7  (JO 

tt 

7  j*>l).5(r  56 

N.E. 

|'J9.47  5.3 

a 

8'^>l).r>(;  (54 

W, 

29.70  GG 

NVV 

r29.8i;  57 

N  W 

9130.03  (il) 

;  N.  W. 

j29.98  83 

VVNW 

•29.96  60  .SW 

10  2;».iJ8  (;8 

iCalm. 

J29.M  83 

sw 

•29.9:?  Gi>    Calm 

11  21».{^8'74 

S,  W. 

129.81 '85 

tt 

29.80  721: SW 

Ur^,l76  78 

Calm. 

29.78  911 

N  W 

•29.78  701  VV 

13;->l).8l  80 

x\.  VV. 

29.64  ■  81 

K 

'29.1>2  («   ,  S  VV 

14;i;».97  (.7 

E.  N.  E. 

2!».95i78 

SE 

29.9^3  62    S  E 
••29.88  r»6    SW 

loiilVJ.")  ()ri 

S.  E. 

!29.90'81 

S 

K)  '29.88  7() 

u 

!29.87'JK) 

N 

'•29.84  701 :  N  VV 

17  -^as-^  70 

Calm. 

!2i).77:80 

SE 

i^29.76  65 

SW 

IS  29.8.3  or) 

N.E. 

29.83  74 

E 

:2i).88.58 

u 

19  30.0<;  04 

S.  E. 

.30.08  07 

SE 

a0.05  51 

IC 

20  30.07,00 

0.  lb.  E. 

30.— '73 

SSE 

•29.99  58   'S 
'•29.76  64    S  W 

21  29.92  i)7 

1 

S. 

;29.84  7() 

SW 

22  29.82  70 

N. 

29.85  78 

Calm 

•29.87  59    Calm 

2.3  29.93,00 

u 

29.i^  78 

NVV 

•2J).90G0    SW 
•2J).80  58    NE 

24  29.80  59 

S.  E. 

'29.80  ()2 

ESE 

25  29.79,58 

N.  E. 

29.73  m 

{( 

,'29.70  571  S  E 

2<J  2:).r,8.5:07 

S.  E» 

2!).70  74 

N 

•29.82  60 

sw 

27  i  29.98  i  07 

N. 

29.90  81 

vvsw 

2i>.98  58 

u 

28;*29.95'03 

S.  W. 

21>.84,r)0 

SE 

29.71.59 

M 

29!21>.05'<)9 

VV.  S.  VV. 

|2i>.72 

176 

NE 

29.801.59 

NW 

30 1 30.07 '(k) 

S.  E. 

.30.08  j  73 

SE 

30.09 

55 

ssw 

July    1  30.07 1()2 

«( 

.30.05165 

u 

^.03 

50 

SE 

2  '29.90  :i*»3 

E.aE. 

29.88174 

S 

hX).87 

<U 

s 

3  '29.84  70 

s. 

;2i  >.79 !  78 

VV 

.29.82 

Ga 

Calm 

4  -29.85  75 

1                    1 

Calm. 

!29.88 

90 

sw 

29.86 

69 

u 

5129.85  75 

1 

E. 

«9.80 

78 

ssw 

29.76 

(7 

«l 

0' 29.78  70 

N.  N.  W. 

29.78 

78 

NVV 

29.80  64 

NNW 

7: '29.80  70 

N. 

29.81 

83 

N 

|2i).88  63 

Calm 

8, 29.93 i 09   , 
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The  two  following  wood  cots  weia  not  ftniihed  bjr  the 
•Dgraver  id  seasoD  to  be  iDierted  where  they  ought  to  hive 
been  printed  in  the  bodjr  of  the  Report.  They  are  there- 
fwe  here  presented,  with  refereDce  to  the  detcrjptioai  of  the 
localities. 


TisT  of  SadiUebsck  Hoantaiii  fttmi  Fnneh'i  flJH,  Fhillipi. 

This  mountain  is  evidently  more  lofly  than  Mt.  Abraham, 
and  forms  a  long  ridge  with  a  hollow  or  saddle  ehsped  out- 
line, from  which  it  evidently  derives  its  descriptive  name. 

From  Umbagng  Lake  there  may  be  seen  numerous  high 
mountains,  which  are  described  in  the  Report  upon  the 
Androscoggin  and  Megalloway  station  (which  see.) 
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Speckled  Mounttia  if  a  loflf  brabn  cone  apparently  of 
granite,  rising  high  above  the  neighboring  htlh,  and  ii  nid 
to  be  situated  in  a  township  called  Holmes.  It  !■  prol»U| 
more  elevated  than  Mt.  Abraham,  and  ranks  ■■  mm  of  Hit 

hiffhcst  moiinlains  in  the  Slate. 


Speckled  Mouataia»ewi  fromUnAtgof  Lakik. 
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CATALOGUE 


or 


GEOLOGICAL   SPECIMENS, 

IN  THB 

STATE  CABINET,  MAINE, 

CoUeded  in  the  yean  1896, 1837  an<2  1838. 

By   CHARLES   T.   JACKSON. 


SPECIMENS   COLLECTED   IN   THE   YEAR   1836. 


R0CK8   UN8TRATIFIBD    AND   OF   lOlfBOUS  ORIOIlf. 

Oreerutane  Trap  is  a  rock  composed  of  hornblende,  feldspar  and 
oiide  of  iron.  Its  name  is  from  its  green  color,  and  the  word  trap 
from  a  Sweedish  word  meaning  step  or  stair,  as  this  often  resem- 
bles, when  columnar,  steps.  It  resembles  lava  in  its  origin  and  itfl 
efiects  upon  other  rocks. 

1.  Columnar  Greenstone  Trap,  from  a  dyke  intersecting  sienite 

rocks;  Jonesport. 

2.  Columnar  greenstone  trap  ;   Buck's  Harbor,  Machias. 
9.  Rhoraboidal  column  of  trap;  Eastport. 

4.  Column  of  trap;  Morton's  Cove,  Lubec. 

5.  Compact  greenstone  trap  from  a  dyke ;   Morton's  CovOi 

Lubec. 

6.  Greenstone  trap,  from  a  dyke  in  granite,  near  the  vein  of 

magnetic  iron  ore;  west  side  of  Marshall's  Island. 

7.  Greenstone  trap;   Raymond. 

8.  Greenstone  trap,  (variety);  Raymond. 

9.  Greenstone  trap;  Buck's  Harbor,  Maehias. 

A 


tl 


CATALOGUS. 


10.  Greenstone  trap,  coated  with  epidote,   («  green  mioeral)— 

Point  of  Maine,  Machias. 

11.  Greenstone  trap — a  crystalline  Tarietjr,  with  distinct  crjatalt 

of  hornblende;  Cross  Island,  Machias. 

12.  Porphyritic  greenstone  trap;  Lawrence's  Creek,  Lobee. 

Obs.  a  rock  is  porphyrilicy  when  it  contains  distinct  crrstalt 

of  feldspar. 

13.  Amygdaloidal  or  scoriaceous  trap  rock,  taken  from  the  point 

of  contact  of  the  sandstone  and  a  trap  dyke;  Loring's  Cove, 
Perry. 

Obs.  Trap  is  amygdaloidal  when  it  contains  cavities,  caused, 
as  in  cinders,  slags,  lavas,  &.c.  by  the  escape  of  steam  or 
gas,  while  ill  a  melted  state.  The  cavities  are  afterwards 
often  filled  by  tho  inhltrntionof  other  minerals,  as  in  speci- 
mens 2^2,  23,  24,  25,  8tc. 

14.  Same  as  13,  only  that  it  contains  a  mass  of  scoria,   formed 

from  the  sandstone,   which  has  thus  been  altered  by  tbs 

fiery  stale  of  the  trap;   Perry. 

15.  Amyf^duloidal  trap,  from  a  dyke  in  red  sandstone;  Friend- 

ship's Folly  Island,  N.  B. 

Obs.  a  dyke  signifies  a  wall  or  vein  of  rock,  which  intersects 
another  rock.  Dykes  are  formed  during  earthquakes,  by 
the  bursting  open  of  the  earth,  forming  cracks  or  fissures, 
which  are  immediately  filled  up  with  the  melted  lava  or 
trap — (he  cause  of  the  earthquake.  Dykes  of  trap  are 
common  on  the  eastern  coast,  and  at  Thomaston,  where 
thry  run  in  nearly  straight  lines,  cutting  through  the  quar- 
ries that  lie  in  their  course;  and  when  large,  materially 
altering  the  appearance  of  the  limestone,  which  is  in  coo- 
tact  with  them.     (See  specimens  from  191  to  198.) 

16.  Amygdaloidal  trap,  connected  with  a  mass  of  red  sandstone. 

In  this  specimen,  the  sandstone  has  the  appearance  of  hav- 
ing been  burnt.  It  differs  essentially  from  the  sandstone 
found  r  car  it,  (No.  325,)  not  in  contact  with  the  trap; 
Loring's  Cove,  Perry, 

17.  Vcscicular  trap;   Perry. 

Ob5.   Vcscicular  is  nearly  the  same  in  meaning  as  amjrgda- 
loidal,  yi&  full  uf  cavities. 
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18.  A  red  amygdaloid  of  trap,  in  which  the  cavities  have  been 
filled  with  a  greeu  mineral  called  chlorite.  (Noa.  467, 
468,  469.) 

19*  Amygdaloidal  trap,  frnm  point  of  contact  with  the  brecciated 
limestones  of  Point  of  Maine,  Machias .   ( Nos.  99 1  to  300.) 
SO.  Scoriae  of  trap  and  sandstone;  Perrj. 

Obs.  Scoria  is  synonymous  with  cinders.  It  is .  generalljr 
applied  to  volcanic  cinders. 

Sl«  Greenstone  trap,  containing  a  vein  of  calcareous  spar;  above 
Loring's  Cove,  Perry. 

Obs.  CalcareouB  tpar  is  carbonate  of  lime,  or  limestone  crys* 
talized. 

23.  Amygdaloidal  trap,  the  cavities  filled  with  calcareous  spar^ 
(See  obs.  to  Nos.  13  and  21 ;)   Gin  Cove,  Perry* 

53.  Same  as  22  ;  Gin  Cove,  Perry. 

54.  Amygdaloidal  trap,  cavities  filled  with  calcareous  spar  and 

chlorite;  Perry.     (See  Nos.  18  and  31.) 

25.  Same  as  18. 

26.  Same  as  23;    Bailey ville. 

S7.  Amygdaloidal  trap,  containing  prehnite,  a  simple  mineral  of 
a  green  color  ;  above  Loring's  Cove,  Perry. 

28.  Amygdaloid,  formed  by  junction  of  trap  with  sienite;  Jones- 

port. 

29.  Scorise  of  trap  and  sandstone,  (see  20);  above  Loring*s  Cove, 

Perry. 

30.  Same  as  29. 

31.  Breccia  of  trap  and  porphyry;  Hog  Island,  Lubec. 

Obs.  Breccia  is  a  name  given  to  rocks  that  have  been  vio« 
lently  broken  up,  and  the  fragments  cemented  together  b/ 
another  rock,  which  was  in  a  melted  state.  It  difiers  from 
sandstones,  being  formed  of  angu/ar  fragments,  while  sand* 
stones  are  of  pebbles,  rounded  off  by  the  action  of  water. 

32.  Same  as  31. 

S3.  Same  as  31 ;  East  port. 

34.  Breccia  of  trap  and  red  feldspar  rock;  Buck^s  Harbor, 
Machias. 

35r  Finer  variety  of  the  same. 
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36.  Breccia  of  trap  and  flienite;  Jonesport* 

Ob8.  Sienite — a  rock  like  granite,  from  which  it  differs  io 
having  hornblende  instead  of  mica.  In  this,  and  the  three 
following  specimens,  the  sienite  has  heen  broken  up  and 
cemented  by  the  trap. 

37.  Same  as  36. 

38.  Same* 

39.  Same. 

40.  Breccia  of  trap  and  slate;  Seward's  Neck,  Lubec* 

41.  Breccia  of  trap  and  limestone;  South  side  Rogers'  Island, 

Lubec. 

42.  Breccia  of  trap  and  limestone;  Morton's  Cove,  Lubec. 

43.  Column  of  porphyry;  Seward's  Neck,  Lubec. 

44.  Same. 

45.  Columnar  porphyry;   Seward's  Neck. 

46.  Same;   Gove's  Point,  Seward's  Neck. 

47.  Vescicular  porphyry;  Seward's  Neck.     (See  No.  17,  Cata- 

logue.) 

48.  Porphyry;   East  side  of  Little  Kennebec  Bay,  Machias. 

49.  Porphyry,  containing  cry  tals  of  iron  pyrites  (sulphuretof  iron, 

see  Nos.  25,  26,  27,)  in  cubic  form — found  beneath  the 
trap;  Eastport. 

50.  Same. 

51.  Porphyry,  with  crystals  of  iron  pyrites,  in  the  form  of  pentag- 

onal dodecaedron;    Eastport. 

52.  Porphyry — from  junction  with  trap  dyke;    Seward's  Neck, 

Lubec. 

53.  Porphyry,  with  iron  pyrites;  Davis',  Raymond. 

54.  Same. 

55.  Clinkstone  porphyry;  Dennysville  river. 

Obs.  Called  Clinkstone  because  it  gives  a  metalic  sound 
when  struck  with  a  hammar. 

56.  Red  feldspar  rock;  Buck's  Harbor,  Machias. 

57.  Same. 

58.  Same. 

59.  Red  feldspar  rock;  Neutral  Island,  St.  Croix  River. 
Obs.  Red  feldspar  rock  is  little  different  from  porphyry. 
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60.  Compact  feldspar  rock;  N.  £•  Harbor,  Mt.  Deaert 

61.  Jasper;  Little  River,  Eastern  Head,  Cutler. 

Oas.  This  mineral  ia  produced  at  the  contact  of  trap  and 
slate  rocks. 

62.  Jasper  breccia;  Starbord's  Creek,  Machias. 

63.  Same. 

64.  Fine  compact  breccia;  Starbord's  Creek. 
B5»  Same. 

66.  Same,  with  flinty  slate. 

67.  Same,  with  coating  of  epidote. 

68.  Ribbon  jasper;  Jasper  Head,  near  Buck's  Harbor,  Machias. 

Obs.  This  rock  was  evidently  once  a  stratified  rock — but 
since  its  formation  it  has  been  semi  fused,  and  the  stripes 
are  the  remains  of  the  lines  of  stratification. 

69.  Same. 

70.  Same. 

71.  Brecciated  ribbon  jasper;  same  locality. 

Obs.  In  this  specimen,  the  stripes  have  been  violently 
broken  up  by  protrusion  of  a  trap  dyke. 

72.  Same. 
7^.  Same. 

74.  Red  sienite;  Jonesport.     (See  Catalogue  No.  36,  obs.) 

75.  White  sienite,  from  a  vein  cut  ofiTby  a  trap  dyke;  Jonesport. 

76.  Sienite;   Mt.  Desert. 

77.  Red  sienite;  Neutral  Island,  St.  Croix  river. 

78.  Same. 

79.  Same. 

80.  Red  sienite;  Robbinston. 

81.  Sienite;  Davis',  Raymond. 

82.  Granite;  Raymond. 

83.  Granite;   Lincoln. 

84.  Granite;  Benj.  Brown's,  Vassalborough. 

85.  Granite;   Harrington. 

86.  Granite;  McHerd's  Quarry,  Bluehill.     (See  specimens  538, 

539.) 

87.  Granite;  on  the  road  between  Calais  and  Hoaltoo. 
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88.  Porphyritic  granite;  St.  Stephens,  N.  B.    (See  Calalogve, 

No.  12,  obs.) 

89.  Gienite;   Whidden's  Quarry,  Calaia.    The  feldspar  red,  the 

mica  black. 

90.  Same. 

91.  Granite,  with  red  felspar  and  black  mica;  Black's  Island, 

Alt.  Desert. 

92.  Same. 

93.  Granite,  dark  color,  with  white  veins  near  its  janction  mth 

trap;  Burnt-coat  Island. 

94.  Granite,  including  a  piece  of  stratified  rock  changed  into 

mica  slate;  N.  £.  Harbor,  Mt.  Desert. 

95.  Hornblende  rock;  Calais. 

96.  Hornblende  rock;   Cape  Split,  Addison 


rniMART     STRATI7IKD    ROCKS. 

Originally  depotUed  from  waltr;  tome  of  which  have  tinee  beeom§ 

cnjalalline  by  Ihi  action  of  heat 

97.  Gneiss — a  kind  of  granite,  from  which   it  differs  in  the 

materials  lying  in  regular  strata  or  layers;  Hallowell. 

98.  Gneiss;  Megunticook  Mt.,  Camden. 

99.  Mica  slate;  Megunticook  Mt.,  Camden.     (For  varieties, 

see  Nos.  584,  &.c.) 

100.  Mica  slate,  containing  staorotide  and  garnets;  Searsmont. 

101.  Mica  slate,  containing  graphite  and  staurotide;  Mr.  Potter, 

Sebago. 

102.  Mica  slate,  containing  staurotide;  near  the  base  of  Saddle- 

back Mountain. 

103.  Mica  slate,   containing  staurotide  and  garnets;  Jackson, 

Mr.  Brown. 

104.  Mica  slate;  North  Yarmouth.     Contains  garnets. 

105.  Mica  slate;  Corinth. 

106.  Mica  slate,  containing  made;  found  on  the  beach  at  Cam- 

den— loose.     (See  No.  449.) 

107.  Same. 

108.  Talcose  slate;  taken  from  the  walls  of  a  limestone  quany  at 

Thomaston* 
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109.  Talcote  date;  Lime  Islands,  Penobscot  Bajr. 

110.  Talcose  slate,   altered  bjr  trap — contains   epidote;    Lime 

Islands,  Penobscot  Bajr. 

111.  Plambaginous  slate;   Brigadier's  Island. 

Obs.  PltnnbaginouB  is  when  a  rock  contains  plumbago  or 
graphite,  commonly,  but  incorrectly,  called  black  lead. 

112.  Plumbaginous  slate;  Patricktown  Plantation,  Epb.  Rice. 
lis*  Plumbaginous  slate;  Searsmont. 

114.  Graphite  or  Plumbago;  Searsmont. 

115.  Plumbaginous  slate;  Belfast — Judge  Read's  farm. 
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116.  Argillaceous  slate;   Haycock's  Harbor,  Trescott. 

Obs.  The  common  roofing  and  writing  slates  are  argiUaceaut, 
(See  Nos.  123,  124,  626,  627,  &.c.) 

117.  Same  as  116. 

118.  Argillaceous  slate;  West  Quoddy  Head,  Luboc. 

119.  Argillaceous  slate;  Lubec. 

120.  Argillaceous  slate;  Samuel  Ward,  Penobscot. 

121.  Same. 

122.  Argillaceous  passing  to  mica  slate;  contains  iron  pyrites; 

East  Thomaston. 

123.  Common   writing   slatet    from    slate    quarry   at   Foxcrofl, 

Penobscot  County — Benj.  Leavitt. 

124.  Same. 

125.  Pyritiferous  slate;  Vinalhaven,  Hancock — J.  A.  Amesbury. 

Obs.  Pyri/t/eroti5— containing  iron  pyrites,  yellow  crystals 
composed  of  sulphur  and  iron.  When  slate  contains  this 
sulphuret  of  iron,  it  is  used  for  making  alum  and  copperas, 
specimens  of  which  may  be  seen  (Nos.  843,  844)  made 
from  the  pyritiferous  slates  of  Jewel's  Island,  Casco  Bay. 
(Nos.  127,610,  611.) 

126.  Same. 

127.  Pyritiferous  slate;  Jewel's  Island,  Casco  Bay.     (See  obs. 

to  No.  123.) 
12811  Pyritiferous  slate;  W«it  Quoddj  Headi  LubM, 
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129.  Pjritiferoustlate;  Haycock's  Harbor,  Treaeott. 

130.  Ferruginous  slate;  West  Quoddj  Head,  Lobec. 

Obs.  Ferrtigtfioitf— containing  iron. 

t31.  Flinty  slate;   Haycock's  Harbor,  Trescott. 

132.  Same,  in  contact  with  trap. 

133.  Breccia  of  slate;  Munroe's  Island.     (See  No.  SI,  obs.) 

134.  Blue  slaty  limestone,  with  fossil  shells;  Broad  Goto,  Moose 

Island. 

135.  Chert — from  junction  of  calciferous  slate  sod  trap  rock; 

Trescott. 

Obs.  This  mineral  is  oAen  produced  by  the  action  of  trap 
rocks  upon  slate  containing  lime,  or  calciftrout  slate. 

136.  Greywacka,  with  calciferous  slate;  Leighton's  farm,  Pem- 

broke. 

Obs.  Greyrcacke  is  a  rock  composed  of  varioas  pebbles, 
united  by  an  argillaceous  or  clayey  cement.  It  frequently 
includes  valuable  beds  of  anthracite  coal. 

137.  Same. 

138.  Calciferous  slate;   East  side  of  East  Bay,  Perry. 

139.  Same. 

140.  Same. 

141.  Calciferous  slate;  Lawrence's  Creek,  Lubec. 

142.  Same. 

143.  Compact  limestone;  Comstock's,  Lubec. 

144.  Compact  blue  limestone;  Morton's  farm,  Lubec. 

145.  Same. 

14G.   Same — strata  contorted. 

147.  Argillo-ferruginous  limestone;  near  the  Lead  Mines,  Labsc. 

Contains  impressions  of  terebratulsB,  a  fossil  shell. 

148.  Same. 

149.  Reticulated  limestone;    Morton's  farm,  Lubec. 

Obs.  Reticulated — like  net  work,  which  this  specimen  resem- 
bles in  its  veins  of  calcareous  spar.  (See  obs.  No.  31*) 
A  polished  specimen. 

150.  Same — not  polished. 

151.  White  granular  limestone;   TbomastoD. 
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152.  Same;  Meadow  Quarries^  Thomaston. 

1 53.  Same. 

154.  Same,  of  a  darker  color  and  clouded. 

155.  Same — polished,  making  a  fine  clouded  marble. 

156.  Clouded  limestone,  or  marble;  State  Prison  Quarry,  West 

Thomaston. 

157.  Blue  limestone;   Blackington^s  corner,  East  Thomaston. 

158.  Same. 

159.  Same. 

160.  filue  limestone ;  Hope. 

161.  Compact  limestone;    Hope. 

Obs.  It  is  from  this  rock  the  lime  sold  under  the  name  of 
"  Lafayette  Lime,*'  is  made. 

162.  A  specimen  of  the  same — polished. 

163.  A  delicate  marble,  made  from  the  same. 

161.    Dark  colored  marble  with  white  veins,  polished;    Hope. 

165.  Blue  limestone,   with  white  veins;  taken  from  nrar  a  trap 

dyke,  western  part  of  Hope. 

166.  White  granular  limestone;  Lilly  Pond  Quarry,  Camden. 

167.  Same — blue  and  white. 

168.  Blue  and  white  specimen  of  the  same — polished. 

169.  Blue  granular  limestone;  North  from  Lilly  Pond  Quarry, 

Camden.     Contains  crystals  of  tremolite. 

170.  White  granular  limestone;  Lincoln ville. 

171.  Limestone;   Brooks,  by  Dr.  Roberts'. 

172.  Compact  limestone;    St.  John,  New  Brunswick. 

173.  Blue  marble;  Thomaston — polished. 

174.  Clouded  marble;    Thomaston — polished. 

175.  Same — polished. 

176.  Black  marble,  containing  iron  pyrites;  Thomaston — polished. 

Obs.  The  pyrites  are  an  injury  to  the  limestone,  because  if 
exposed  to  dampness,  they  are  liable  to  decompose  and 
staiti  the  stone  with  an  iron  rust. 

177.  Grey  marble — State  Prison  Quarry — polished;  West  Thom- 

aston. 

178.  Clouded  marble;  Hallowell — polished. 
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Dolomites,  or  Magntnan  LmuUmM* 

179.  Granular  DoJoraite;  Hope. 

180.  Same. 

181.  Brecci&tcd  DolomUe;  Carlton'g Quarry,  Camden.  (Seeobs. 

No.  31.) 

182.  Same. 

183.  Granular  Dolomite;   Dr.  Cochran's  Marsh  Quarry,  East 

Thomaston. 

184.  Same — polished.     (Statuary  marble.) 

185.  Dolomite;   St.  George's  River,  Thomaston. 


Specimens  shewing  the  action  of  Trap  Rocks  upon  ths  Limestones. 

186.  Greenstone  trap;  from  a  dyke  in  Crockett's  Quarry,  East 

Tiiomaston. 

187.  Same. 

188.  Limestone,  connected  with  trap  dyke;  Beech-wood  Quarry^ 

Thomaston. 

Obs.  The  dyke  of  trap,  from  wiiich  this  was  taken,  was  too 
narrow  that  the  limestone  in  contact  with  it  should  be 
materially  altered,  as  it  is  in  Nos.  194,  195,  196.  Its 
whole  width  is  seen  in  the  specimen.  For  explanation  of 
Dyke  and  its  effects,  see  obs.  No.  15,     (See  obs.  191.) 

189.  Same. 

190.  Same  as  188  and  189. 

191.  Limestone^  intersected  by  trap  dyke  and  become  white  and 

chystalljne  at  point  of  contact. 

Obs.  The  limestone  is  found  to  be  more  altered,  and  at 
greater  distances  from  the  trap  dyke,  in  proportion  as  that 
increases  in  width.  In  this  specimen  it  has  been  sufii* 
cicntly  wide  to  cause  heat  enough  to  melt  and  render  crys- 
talline the  limestone  in  immediate  contact  with  it.  Sir 
James  Hall  has  found  by  experiment  that  limestone  can  be 
subjected  to  the  most  intense  heat,  without  burning  it  to  lime- 
It  is  only  necessary  to  confine  it  under  great  pressure, 
so  that  the  carbonic  acid  gas  and  water  cannot  escape;  and 
the  stone  is  melted,  altering  it  precisely  as  the  limestone  is 
altered  in  this  and  the  few  succeeding  specimens.  In 
specimens  188,  189,  190,  the  dyke  was  too  small  to  cause 
sufficient  heat  to  alter  the  stone. 
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192.  Limestone,  rendered  white  and  erjetalline  by  irap — (See 

obs.  191;)  Whitefield. 

193.  Same;  from  Pierce's  Quarry,  Hope. 

194.  Same;  from  Snow's  Quarry,  Thomaston. 

195.  Same;  from  Crockett's  Quarry,  Thomaston. 

196.  Limestone,  in  contact  with  talcose  slate;  Hope. 

197.  Same. 

198.  Same. 

199.  Limestone  and  trap— refuse  rock;  State  Prison  Quarry, 

West  Thomaston. 

200.  Limestone,  altered  by  trap^refuse  rock ;   Snow's  Quarry, 

Thomaston. 

201.  Limestone,  altered  by  trap ;  Morton's  Cove,  Lubec. 

202.  Trap  and  limestone  intermixed,  the  latter  being  rendered 

crystalline;  Morton's  Cove,  Lubec. 

203.  Limestone  trap,  mica,  and  actynolite;  State  Prison  Quarry, 

West  Thomaston. 

204.  Limestone  containing  graphite,  (a  simple  mineral,  called 

also  plumbago  and  black  lead;)   Goose  River  Quarry, 
Camden. 

205.  Limestone    containing    Tremolite;    Beech-wood    Quarry, 

Thomaston. 

206.  Same. 

207.  Limestone  containing  sulphuret  of  iron ;  Beech-wood  Quarry. 

208.  Same. 

209.  Calcareous  spar,  (crytalized  carbonate  of  lime;)  Achorn's 

Quarry,  East  Thomaston. 

210.  Calcareous  spar,  in  six  sided  prisms.    Crystals  large  and 

perfect;  Beech-wood  Quarry,  Thomaston. 

211.  Calcareous  spar,  in  low  six  sided  crystals,  striped  with 

white ;  taken  from  near  trap  dyke,  Achorn's  Quarry,  East 
Thomaston. 

212.  Same — bronzed  with  sulphuret  of  iron. 

213.  A  single  crystal  of  the  calcareous  spar  of  No.  210. 

214.  Calcareous  spar  and  trap — a  mass  in  amygdaloidal  trap; 

Broad  Cove,  Eastport. 

215.  Foliated  calcareous  spar;  Lubec 
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SlaUs   connected  tcilh  ihe   LinustoneS' 

2\G.  Talcosc  slate;    walls  of  Marsh  Quarry,  East  Thomaston. 

217.  Rhomboiilal  plate  oftalcose  slate;  walls  of  Marsh  Quarry, 

Kust  Thomaston, 

218.  Grey  compact  limestone  aod  compact  talc;   Marsh  Quarry, 

Thomaston. 

219.  Quartz  rock   and  talcose  slate,  forming  the  western  wall  of 

the  Marsh  Quarry. 

220.  IMica  Slate;  half  a  mile  north  of  I^Iarsh  Quarry. 
12il.  Quartz  rock;   Marsh  Quarry,  East  Thomaston. 

22'2.  Talcose  slate;  north  from  Lily  Pond  Quarry,  Camden. 


Fossil  Shells  of  Transition   Series^ 

223.   Tnlohilt — asaphus — in   slate  ;    Clark's    farm,    Pembroke. 
[Plate  I,  fig.  1.] 

Ons.  The  trilobitcs  arc  an  extinct  race  of  animals,  somewhat 
lesembling  the  **  Horse-shoo  "  or  King  Crab. 

22 1.  Same  as  223. 

225.    Trilobile,  cal^mene;  Pembroke. 

Ons.  This  sppcies  of  the  trilobite  had  the  power  of  rolling 
himself  up  into  a  round  ball  as  in  this  specimen. 

2J6.  The  external  cast  of  the  same. 

227.  Tribolitc  and  tercbratulre;   Pembroke. 

Obs.  The  terebratula  is  common  as  a  fossil  shell;  but  rarelf 
found  living.  There  is  one  specimen  of  a  recent  species 
among  the  shells  in  the  Cabinet. 

228.  Trilobite,  terebratulte,  Slc.   in  fossiliferous  limestone;  froni 

a  boulder  found  on  the  St.  John  River,  N.  B. 

220.  A  piece  of  the  same  boulder,  containing  terebratulsB  and 

cncrinites. 

230.  Z<t</r(/ria,  in  calcifcrous  slate;   Clark's  farm,  Pembroke. 

231.  Same. 

232.  Terebratula?;   Pembroke.      [Plate  1,  fig.  9.] 

233.  Terebratulnp    in    argill'j-ferruginous    limestone ;    near  the 

l^ead  Mines,  Lubec. 

231.  Terebratula;  Lubcc     [Plate  1,  fig.  10.] 
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235.  Terebratula;  Trescott's  farm,  Lubec. 

236.  Terebratula;  Pembroke. 

237.  Terebratulse  in  greywacke,  (loose;)  Troy. 

238.  TerebraiuIsB  and  product!;  Pembroke. 

239.  Same 

240.  Productus;  Pembroke. 

241.  Product!;  Pembroke. 

242.  Product!  and  spiriferee;  Pembroke. 

243.  Same. 

244.  Turritella;  Clark's  farm,  Pembroke.     [Plate  5,  Fig.  5.] 

245.  Turritellse,  in  argillo-ferruginous  limestone;  Pembroke. 

246.  Turritellse  and  terebratuls ;  Pembroke. 

247.  Same. 

248.  Saxicava;  Pembroke. 

249.  Saxicavse;  Pembroke. 

250.  Same. 

251.  Mytili  or  lingulse;  Lawrence's  Creek,  Lubec. 

252.  Mytili  or  lingulse;  Lawrence's  Creek,  Lubec. 

253.  Mytilus;  Pembroke.     [Plate  1,  fig.  12.] 

254.  Mytilus;   Pembroke. 

255.  Anomise;  opposite  Rogers' Island,  Lubec. 

256.  Same. 

257.  Same. 

258.  Same. 

259.  Unknown.     [Plate  3,  fig.  9.] 

260.  Unknown.     [Plate  3,  fig.  12.] 

261.  Unknown.     [Plate  3,  fig.  5.] 

262.  Unknown.     [Plate  2,  fig.  5.] 

263.  Aviculse  ?     Clark *s  farm,  Pembroke. 
264-  Same. 

265.  Same. 

266.  Unknown.     [Plate  2,  fig.  1.] 

267.  Telling  .> 

268.  Unknown. 
239.  Unknown. 
270.  Nautilites.> 
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271.  Avicula;  Pembroke. 

272.  Encrinite,  &c.;   Pembroke. 

273.  Orthoccratite;    Pembroke. 

274.  Hippurito  and  TerebratulsB,  from  boulder;   Rirer  St.  John, 

New  Brunswick. 

275.  Fuci,  in  calciferous  slate;  Hersey's  Head^  Pembroke. 

Obs.  Fact  are  the  remains  of  sea  plants,  sucb  as  common 
sea  weed,  &c. 

27G.  Fuci  and  fossil  shells,  in  calciferous  slate;  Denbo^s  Neck, 
Lubec. 

277.   Gorgonia — Jacksoni;   Pembroke. 

Obs.   Gorgonia  is  a  species  of  the  sea-fan. 


SECONDARY     SERIES. 


278.  Limestone,  containing  fossil  shells,  (Natica  socialis;)  Siu- 

bord*s   Creek,    IVlachias.     A  large   polished    slab.    The 
shell  may  be  seen  more  distinctly  in  specimen  343. 

279.  Limestone,    formed    of   fossil    shells;    Starbord's    Creek, 

JMachias. 

280.  Same. 

281.  A  specimen  of  the  same,  in  which  the  shells  are  rendered 

more  distinct  by  action  of  the  weather. 

232.  Same. 

283.  New  red  sandstone,  and  limestone  composed  of  shells;  Star- 

bord's Creek. 

284.  Same. 

285.  Sandstone  and  limestone — half  melted  together  by  the  action 

of  trap;  Starbord's  Creek. 

286.  New  red  marl  or  sandstone,  indurated  by  trap;   Starbord's 

Creek. 

287.  Limestone,  suitable  for   making   hydraulic   cement;   Star- 

bord's Creek. 

288.  Calciferous  slate;  Starbord's  Creek.     This  passes  into  the 

hydraulic  cement  stone. 

289.  Same* 
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1290.  Brecciated  marble,  composed  of  fragments  of  limestone, 
sandstone,  &c.;  Point  of  Maine,  Machias. 

591.  Same. 

592.  Same. 

293.  Same — polished. 

294.  New  red  marl  or  sandstone,  hardened  by  trap;  Point  of 

Maine. 

295.  Same. 

296.  Limestone  which  has  been  formed  by  fusion  of  the  shell 

marble,  like  that  from  Starbord's  Creek,  [278,  279.]  It 
contains  some  indistinct  traces  of  shells,  but  the  limestone 
is  crystalline.  Found  a  large  mass  in  trap  dyke;  Point 
of  Maine,  Machias. 

297.  Same. 

298.  A  specimen  in  which  the  shells  are  more  distinct. 

299.  A  specimen  of  the  same,  connected  with  the  trap,  by  which 

it  is  altered. 

900.  Limestone  and  trap  interfused ;  Point  of  Maine. 

301.  Spotted  limestone,  suitable  for  marble;   L'Etang,  N.  B. 

302.  Clouded  marble;  L'Etang,  N.  B. 

303.  Same. 

304.  Compact  blue  and  grey  limestone;  L'Etang. 

305.  Same. 

306.  Cellular  limestone;  L'Etang. 

307.  Greenstone  trap;  from  a  dyke  in  the  limestone,  at  L'Etang, 

New  Brunswick. 

308.  limestone  and  talcose  slate,  containing  iron  pyrites  (crystals 

of  sulphuret  of  iron;)  L'Etang,  N.  B. 

309.  Talcose  slate,  containing  pyrites — found  in  connexion  with 

the  secondary  limestone ;  L'Etang. 

310.  Calcareous  spar,  in  rhomboidal  form;   L'Etang. 

311.  Same. 

312.  New  red  sandstone  or  red  marl,  indurated   by  trap;   Great 

Island. 

313.  Indurated  marl ;   Great  Island. 

314.  Same— containing  fossil  shells;  shells  indistinct. 
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315.  Indurated  rod  marl,  contaiDing  foosil  shelb;  Great  Uaod. 

316.  Same. 

317.  Same. 

318.  New  red  sandstone  (freestone;)  Nutter's  Head,  Pembroke. 

Obs.  This  rock,  under  the  name  of  freestone,  is  well  known 
in  architecture.     It  is  used  in  building,  and  for  jambs  for 

fire-places. 

319.  Same. 

320.  Compact  sandstone,  suitable  kind  for  whetstones;   Nutter's 

Head,  Pembroke. 

321.  Sandstone,  altered  by  trap,  being  hardened  by  the  heat  and 

cracked;    Nutter's  Head,  Pembroke. 

322.  Large  sheet  of  sandstone. 

323.  Red  sandstone — fine  grained;   Perry. 

324.  Same;   Lewis'  Cove,  Perry. 

325.  Variegated  red  sandstone;   near  Pulpit  Rock,  Perry. 
Obs.  The  green  spots  are  caused  by  silicate  of  iron. 

326.  Same. 

327.  Coarser  variety  of  red  sandstone;    Perry. 

328.  Same. 

329.  Very  coarse  sandstone ;   Liberty  Point,  Robbinston. 

330.  New  red  sandstone;    Tobique  River,  N.  B. 

331.  Grey  sandstone;   Perry,  near  Pulpit  Rock. 

332.  Grey  sandstone;  Joe's  Point,  St.  Andrews. 

333.  Coarse  conglomerate  or  sandstone;  Joe's  Point,  St.  An- 

drews, N.  IJ. 

334.  Same. 

335.  Red  sandstone,  altered  by  trap,   (See  15  and  IG;)  Friend- 

ship's Folly  Island,  N.  B. 

336.  Same. 

337.  Sandstone,  with  veins  of  calcareous  spar;    Perry,  Loring's 

Cove.     (See  obs.  21.) 

338.  Alabaster  or  gypsum  (sulphate  of  lime;)  Dorchester,  New- 

Brunswick. 


CATALOGQE.  zrii 

Ob8.  These  specimens  (338  and  339)  were  obtained  at  the 
Plaster  Mills,  Lubec.  The  stone  is  carried  there  in  large 
quantities  from  New  Brunswick,  and  ground  up  and  cal- 
cined, to  make  plaster  and  the  nicer  kind  of  stucco.  It  is 
also  useful  for  working  into  vases  and  other  ornaments, 
and  the  poorer  kinds  are  much  used,  under  the  name  of 
'*  Plaster,"  as  a  manure. 

9.  Alabaster,  (see  338);  Dorchester,  N.  B. 

0.  Bituminous  coal;   from  the  Coal  Mines  above  St*  John, 
Grand  Lake,  N.  B. 


Fo$$iU  of  the   Secondary   Series* 

U  Fuci  (see  obs.  275)  in  new  red  sandstone;  above  Pulpit 
Rock,  Perry. 

2.  Same. 

S.  Natica  (socialis?)  from  the  Starbord's  Creek  limestone, 
Machais.     [Plate  3,  fig.  20.] 

4.  Limestone,  containing  the  Natica  (socialis  ?)  Starboard's 

Creek,  Machias. 

5.  Mytili  or  lingular;  from  the  limestone  of  Starbord's  Creek, 

Machias. 

6.  Remains  of  fossil  shells;  Point  of  Maine,  Machias* 

7.  Same — shells  unknown. 

8.  Bivalve  shell,  resembling  the  Venus;   Starbord's  Creek, 

Machias. 

9.  Mytilus;    Point  of  Maine* 
0*  Tellina?  Point  of  Maine. 


TERTIARY    S£RIES. 

1.  Plastic  clay;  Madawaska. 

2*  Same,  containing  blue  phosphate  of  iron — a  substance  used 
for  making  a  blue  paint. 

3.  Blue  phosphate  of  iron;  found  in  the  clay  of  Madawaska* 

Obs.  This  substance  is  found  filling  the  inside  of  hollow 
sticks,   preserved  in  clay.    Sometimes  the  sticks  have 
entirely  decomposed,  leaving  only  the  phoqihate  of  iroa» 
It  is  used  for  making  a  blae  paint. 
C 
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354.  Clay;  Lubec — found  under  a  peat  bog  •nthe  '' Carryiog 

Place." 

355.  Same. 

356.  Peat;  Lubec — Carrying  Place. 

357.  Same.     (See  360,  obs.) 

358.  Peat;   Lubec — Carrying  Placa. 

359.  Compact  peat;   Thomaston. 

360.  Same. 

Ods.  Peat  is  a  substance  which,  in  other  Stales,  is  valoed  as 
fuel,  and  a  manure.  In  Massachusetts,  it  is  worth  about 
five  dollars  a  cord.  Mixed  with  a  little  aniraal  manure, 
it  answers  well  for  all  soils;  but  with  lima  alone,  it  is 
injurious. 

Greenwood. 

Dover. 

Black's  Island. 


361.  Bog  iron  ore 

36S.  Bog  iron  ore 

363.  Bog  iron  ore 

364.  Same. 

365.  Bog  iron  ore 

366.  Bog  iron  ore 

367.  Bog  iron  ore 

368.  Bos;  iron  ore 


Strong. 
Strong. 
Clinton. 
Kennebec  River. 


3C9.  Bog  manganese;   Thomaston. 
370.  Bog  manganese;  Bluehill. 


Fossils  of  the  Tertiary  Series. 

371.  Pectens-Poelii;   taken  from  a  clay  bank,  twenty-aix  ftet 

above  the  level  of  the  highest  tides,  near  the  Plaster  Miili, 
Lubec. 

372.  Saxicavse-distortse;  same  locality. 

373.  Same. 

374.  Patellop;   same  locality. 

375.  Fragments  of  Balani,  &c.;  same  locality. 

376.  Concretion,  inclosing  mya-mercenaria;  North  Yarmouth. 
Obs.  Concretions  are  formed  by  clay  adhering  around  any 

substance,  which  acts  as  a  nucleus,  until  that  substance  ii 
concealed  by  the  clay.     (See  No.  378.) 
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d77.  Concretion,  enclosing  natica-heros;  North  Yarmouth. 

378.  Concretions  enclosing  nucula  portlaodtca;  banks  of  Cousin 

River,  North  Yarmouth. 

Obs.  In  these  specimens  the  shell  is  entirely  concealed,  but 
may  be  found  on  breaking  open  the  concretion. 

379.  Nucula-portlandica — a  shell  found  only  in  the  clay  in  this 

State.     No  such  animal  has  ever  been  seen  living;   Pre* 
surapscot  Falls,  Portland. 

380.  Nucula;  found  in  the  clay,  Presumpscot  Falls. 

381.  Nucula — new  species;  Presumpscot  Falls. 
38^2.  Saxicavas  and  Mactrae;    Presum])Scot  Falls. 

383.  Specimens  of  siphoniee — a  fossil  animal;  found  in  the  clay  at 

Bangor.     Little  is  known  concerning  them. 

Simple  Jtfinerab. 

384.  Crystals  of  quartz;    Castine  Harbor. 

385.  Crystals  of  quartz,  colored  by  iron. 

386.  Quartz  crystals,  calcareous  spar,  analcime,  and  apophyllite, 

from  the  lining  of  a  basin-shaped  cavity,  orgeode  of  agate 
in  amygdaloidal  trap;  Gin  Cove,  Perry. 

387.  Quartz  crystals,  from  same  geode;  Perry. 

388.  Agate  of  amethystine    quartz,   camelian  and  chalcedony; 

Perry. 

389.  Quartz,  calcareous  spar,  and  green  chalcedony;   Perry. 

390.  Granular  quartz;   Liberty — B.C.Matthews. 

Obs.  This  stone  is  well  suited  for  the  manufacture  of  glass, 
it  being  a  very  pure  kind  of  quartz,  and  easily  reduced  to 
powder  by  heating  and  plun|;ing  in  cold  water. 

391.  Granular  quartz;    Liberty.     (See  390.) 

392.  Granular  quartz;   Whitcfield. 

393.  Hornstone  in  greenstone  trap;  Trescott. 

394.  Jasper;    Little  River,  Cutler. 

395.  Quartz  and  feldspar;    Jonesport. 

396.  Calcareous  spar  in  hexagonal  prisms,  surmounted  by  three 

sided  pyramid;   Thomaston.     (See  21 ,  obs.) 

397.  Single  crystals  of  the  same. 
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398.  Calcareous  spar,  in  low  hexagonal  prisms;  Tolman's  Qaarr j, 

Thomaston. 

399.  Same,  in  decomposing  trap  rock. 

400.  Same,  in  lenticular  crystals;  Achom's  Quarry,  ThomastoD. 

401.  Rhomboidal  crystal  of  calcareous  spar;   Cross  Island. 

402.  Same. 

403.  Rhomboidal  calcareous  spar. 

404.  Calcareous  spar,  containing  sulphurets  of  lead  and  copper; 

Kclley's  Cove,  Trescott 

405.  Same. 

40G.  Calcareous  spar  and  trap;    from  the  Lubec  Lead  Mines. 

407.  Blue  limestone,  with  veins  of  calcareous  spar;  Ramsdell's 

farm,  Lead  Mines,  Lubec. 

408.  Blue  llniostone,  vith  remains  of  terebratuls;  Lubec  Lead 

Klines. 

409.  Same. 

410.  Trcmolilc;  Thomaston. 

411.  Same. 

412.  Crystals  of  hornI)lcndc;  Thomaston. 

413.  Laumonite    iii    Nodulo    of   limestone;    Point    of  Maine, 

JNIachias. 

414.  Sphcno;  Thomaston. 

415.  Epidote  and  cpiartz  in  trap;  Lubec. 

416.  Garnet  and  hornblende;  Freeport. 

417.  Green  fluor  spar,  in  octahedral  crystals;    Bluchill. 

Obs.  This  substance  is  used  in  chemistry  in  the  manufacture 
of  fluoric  acid,  and  for  some  other  purposes.  (See  No<« 
812,  kc.) 

418.  Arsenical  iron;   Bluchill. 

419.  Arsenical  iron;  Faij field. 

420.  Arsenical  iron;   Bluchill. 

421.  Arsenical  iron;  Owl's  Head,  Thomaston. 

Ods.  These  crystals  of  arsenical  iron  contain  about  fifty-ibur 
per  cent,  of  arsenic — the  remainder  iron. 

422.  Arsenical  pyrites  and  arsenical  iron;  Owl's  Head. 

Obs.  Tiie  former  is  a  combination  of  sulphur,  araenie  and 
iron — the  latter  of  arsenic  and  iron. 
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423.  Same. 

424.  Same. 

425.  Iron  pyrites  in  red  porphyry;  Eastport. 

426.  Iron  pyrites,  or  sulphuret  of  iron;  Eastport.  .«^ 

427.  Iron  pyrites  in  feldspar;  Raymond. 

428.  Iron  pyrites  in  slate;  Industry — Mr.  Davis. 

429.  Pyrites  and  galena,  or  sulphuret  of  lead;  East  Thomaston. 

430.  Iron  pyrites  bronzing  slate;  West  Quoddy  Head,  Lubec 

431.  Sulphate   of  iron,    resulting    from    the    decomposition  of 

bulphuret  of  iron  in  slate;  Jackson. 

432.  Sulphuret  of  molybdenum — useful  for  manufacturing  molyb« 

die  acid;  Bluehill. 

433.  Galena,  or  sulphuret  of  lead — first  driA;  Lubec  Lead  Mines. 

Contains  eighty-three  per  centum  of  lead. 

434.  Same. 

435.  Same. 

436.  Galena  and  copper  pyrites,  or  sulphuret  of  copper — second 

drid;    Lubec  Lead  Mines. 

437.  Blende,  or  sulphuret  of  zinc — first  drifl;  Lubec  Lead  Mines. 

438.  Black  Blende— third  drift. 

439.  Black  blende  with  phosphate  of  lead — second  drift;    Lubec 

Lead  Mines. 

440.  Galena  and  blende — first  drift. 

441.  Same. 

442.  Galena,  blende  and  copper  pyrites — third  drift. 

443.  Galena,  blende,  copper  pyrites  and  trap. 

444.  Same — first  drift. 

445*  Sulphurets  of  lead  and  zinc;  West  Quoddy  Head,  Lubec. 

446.  Same. 

447.  Andalusitc;  Searsmont. 

448.  Same. 

449.  Made,  crystals  of  andalusite  in  mica  slate;   Camden. 

450.  Magnetic  iron  ore — a  specimen  possessing  strong  polarity — 

contains  seventy-two  per  cent,  of  iron;  Marshall's  Island, 
off  Mt.  Desert. 

451.  Same. 

452«  Same.  t 
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453.  Same. 

454.  Magnetic  iron  ore  in  compact  feldspar;    Marshairs   Island. 

455.  Magnetic  iron  ore;   Patricktowa. 

456.  Mjignetic  iron  ore;  John  Oavia — Raymond. 

457.  Mognetic  iron  ore;   Mt.  Desert. 

458.  Same. 

459.  Veins  of  magnetic  ore  in  sieuite;   northeast  Harbor,  ML 

Desert. 

460.  Brown  pyrites,  (sulphuret  of  iron,)  Mt.  Desert. 

461.  Specular  iron  ore;   West  aide  of  Seward's  Neck,  Lubec. 

462.  Same. 

463.  Same,  with  quartz. 

464.  Magnetic  iron  ore,  containing  remains  ofterebratulae;  Mic- 

taure,  N.  S. 

Obs.  Fossil  remains  were  never  before  found  in  magnetic 
iron  ore.  Circumstances  lead  to  the  conclusion  that  the 
shells  were  imbedded  in  a  comparatively  recent  deposit  of 
hydrate  of  iron,  or  bog  iron  ore,  and  the  whole  was  aAer- 
wards  subjected  to  intense  heat  from  the  trap,  and  changed 
into  magnetic  iron  ore.  This  ore  was  formerly  worked  at 
Pembroke,  Me.,  where  these  specimens  were  obtained. 

465.  Same. 

466.  0.\ide  of  iron  and  manganese  in  slate;   East  Thomaston. 

467.  Prehnite  and  calcareous  spar,  in  amygdaloidal  trap;  abovs 

Loring's  Cove,  Perry. 

468.  Chlorite;   Cross  Island. 

Obs.  This  mineral  is  sofl  and  tough — is  wrought  into  ink- 
stands, vases,  &c.  It  is  also  used  for  making  a  green  dye. 
The  Indians  carve  it  into  tobacco  pipes.  It  takes  a  good 
polish.     (See  470.) 

469.  Same. 

470.  Same — polished. 

471.  Same,  with  calcareous  spar;  Cross  Island. 

472.  Chlorite  in  sienite;   Raymond. 
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ROCKS   UNSTRATiriED   AND   OF   IGNEOUS   ORIOIN. 

473.  Columnar  Trap;  Bond's  Mt.,  No wfield.     (See  obs.  before 

No.  1.) 

474.  Columnar  trap;  White-head,  St.  George. 

475.  Columnar  trap;  Jewel's  Island,  Casco  Bay. 

476.  Greenstone  trap,  with  carbonate  of  lime;  U.  S.  Quarry, 

Kennebunk  Port. 

477.  Greenstone  trap;  Thing's  Mt.,  Newfield. 

478.  Greenstone  trap,  containing  iron  pyrites;   U.  S.  Quarry, 

Kennebunk  Port. 

479.  Greenstone  trap;  Jewel's  Island. 

480.  Porphyritic  trap;  Kennebunk  Port*     (See  obs.  No.  12.) 

481.  Same. 

482.  Greenstone  trap,  rescicular;   Kennebunk  Port.     (See  obi. 

No.  17.) 

483.  Greenstone  trap,  containing  calcareous  spar;  Owl's  Head, 

Thomaston. 

484.  Greenstone  trap;  Western  Island,  Penobscot  Bay. 

485.  Greenstone  trap;  Bald  Head,  York. 

486.  Same. 

487.  Porphyritic  trap,  with  hornblende  and  iron  pyrites;  Capo 

Neddock,  York. 

488.  Greenstone  trap;  Cape  Neddock. 

489.  Greenstone    trap,    vescicular;    White-head,    St.    George. 

(See  obs.  No.  17.) 

490.  Gieenstone  trap;   Kennebunk  Port. 

Obs.  This  specimen  shows  the  effect!  of  heat  in  its  cracked 
and  broken  surface. 
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491.  Amygdaloidal  trap  and  slate;   Little  Deer  Island.    (See 

obs.  No.  13.) 

492.  Same. 

493.  Porphyritic  trnp  and  slate;  Cape  Neddock. 

494.  Hornblende  rock,  or  greenstone  trap,  composed  of  crystals 

of  hornblende;    White-head,  St.  George. 

495.  Serpentine;  Deer  Island,  Penobscot  Bay. 

Ods.  This  rock  being  susceptible  of  a  high  polish,  (see  499, 
500,)  is  much  used  in  the  manufacturo  of  vases,  boxes, 
chimney  ornaments,  and  for  a  variety  of  other  purposes. 

496.  Same. 

497.  Serpentine,  containing  carbonate  of  lime;   Deer  Isle. 

493.  Serpentine,  containing   veins  of  asbestus — (see  No-  747;) 
Deer  Ible. 

499.  Serpentine;   Deer  Isle — polished. 

500.  Serpentine,  with  veins  of  asbestus — polished. 

501.  Serpentine,  with  carbonate  of  lime — polished. 

.502.  Mica  and  quartz  rock;   St.  George. 

503.  Amygdaloidal  quartz  and  mica;  Herring  Island,  St.  George. 
(See  obs.  JN'o.  13.) 

501.  Junction  of  trap  and  granite;  Owl's  Head. 

505.  Junction  of  trap  and  sicnite;   Thing's  Mt.,  Newfield. 

506.  Junction  of  trap  and  granite;   U.  S.  Quarry,  KeDuebunk 

Port. 

On?.  The  three  last  specimens  are  designed  to  shew  the 
efTects  of  trap  in  melting  and  becoming  united  to  other 
rocks. 

507.  Breccia  of  trap,  slate,  and  limestone;  Vinalhaven.     (See 

obs.  No.  31 .) 

508.  INlica,  quartz,  and  hornblende;  Cape  Neddock,  York. 

509.  Sicnite,  (see  obs.  No.  36,)  composed  principally  of  green 

feldspar;   Wells. 

510.  Same. 

511.  Compact  sicnite;    York. 

512.  Coarse  sienite;   York. 

513.  Samo^shewing  the  surface  that  was  exposed  to  the  action 

of  the  weather  decomposed* 
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514.  Sienite;   Wayne* 

515.  Sienite;  Gape  Neddock. 

516.  Sienite;  Agamenticus. 

517.  Porphyritic  sienite;  Wells. 

518.  Granite,  composed  principally  of  black  mica;  Bath. 

519.  Granite,   composed  chiefly  of  feldspar  and  black  mica; 

Boothbay. 

520.  Granite  with  reins  of  quartz;  Herring  Island,  St.  George. 
531.  Granite;  Thomas's  Quarry »  Eden. 

522.  Granite;  Waterford. 

52S.  Granite;  Edgecomb. 

524.  Same. 

525.  Same — shewing  hewn  surface. 

526.  Granite;  Whitehead,  St.  George. 

527.  Granite;  St.  George. 

528.  Granite;  Hill  farm,  Biddeford— Mr.  Emery. 

529.  Same. 
5S0.  Same. 

531.  Granite;  Biddeford. 

5S2.  Granite;  Emmons' Quarry,  Biddeford. 

533.  Granite;  Ocean  Quarry,  Kennebunk  Port. 

534.  Granite;  Kennebunk  Port. 

535.  Granite;  U.  S.  Quarry,  Kennebunk  Port. 

536.  Same. 

537.  Granite;   Kennebunk  Port. 

538.  Granite;  MeHerd's  Quarry,  Bluehill. 

539.  Same. 

540.  Granite;  N.  Y.  Quarry,  Bluehill. 

541.  Same. 

542.  Same,  with  hewn  surface* 

543.  Granite;  Darling's  Quarry,  Bluehill. 

544.  Granite;  Pitch  Pine  Hill,  Phipsburg. 

545.  Same. 

546.  Granite;   Phipsburg  Basin. 

547.  Granite ;  Buck's  Harbor,  BroiAsyille. 

D 
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548.  Granite;   Musquito  Mt.,  FraDkfort. 

549.  Same — shewing  hewn  surface. 

550.  Same — half  polished. 

551.  Granite;   Frankfort — another  quarry. 

552.  Same.     This  variety  is  of  the  kind  called  granite  gneiafl. 

553.  Same. 

554.  Granite — vein  in  gneiss;  Frankfort. 

555.  Same. 

556.  Granite;  Owl's  Head,  Thomaston. 

557.  Granite;  Paris. 

558.  Granite;    North  Berwick. 

559.  Granite;  Mt.  Waldo. 

560.  Granite;  Deer  Isle,  Penobscot  Bay. 

561.  Granite;   New  Meadows,  near  Bath. 

562.  Granite. 

563.  Granite — hewn  block;    HalloweiL 

564.  Granite;    Ilallowell. 

565.  Eliptical   column   of  granite;    taken    from    a    Quany  at 

Hallowell. 

566.  Granite — composed  chiefly  of  feldspar;    Hallowell. 

567.  Graphic  granite;  Paris. 

568.  Graphic  granite;   Brunswick. 

569.  Same. 

570.  Same. 

Obs.  The  name  Granite  has  been  usually  applied  to  this 
stone,  although  it  seldom  contains  any  mica — being  com- 
posed only  of  quartz  and  feldspar.  Chaphic  denote*  its 
resemblance  to  written  characters. 


PRIMARY     STRATIFIED    ROCKS. 

Originally  deposited  from  water;  some  of  uhich  ha9€  iinct  becosM 

crystalline  by  the  action  of  heat* 

571.  Gneiss;    Hallowell. 

Oos.  The  materials  of  gneiss  are  similar  to  those  of  granite, 
but  they  lie  in  regular  strata  or  layers. 
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57!2.  Gneiss — strata  contorted  by  the  action  of  heat  and  mechan- 
ical force;  Bluehill. 

573.  Same. 

574.  Mica  slate;  Acton« 

Obs.  This  slate,  when  of  good  quality,  (as  Noa.  584,  585t 
&c.)  is  useful  for  sidewalks,  flagging  stone,  &e.  It  ia 
composed  of  quartz  and  mica. 

575.  Same. 

Hallowell. 
Hockamock. 
Salmon  Falls,  Lebanon* 
Lebanon: 


576.  Mica  slate 

577.  Mica  slate 

578.  Mica  slate 

579.  Mica  slate 

580.  Same. 

581.  Mica  slate 
589.  Mica  slate 

583.  Mica  slate 

584.  Mica  slate 


Bath. 
Winthrop. 
Belfast. 
Phipsburg. 

Obs.  This  slate  answers  exceedingly  well  for  flagging  stone. 
It  can  be  got  out  in  sheets,  perfectly  true,  twenty  feet 
long,  and  of  any  desired  thickness, 

585.  Same. 

586.  Same. 

587.  Same. 

588*  Same — but  a  poorer  variety. 

589    Mica  slate — a  sheet  bent  at  right  angles,  by  the  action  of 
heat  and  pressure;    Phipsburg. 

590.  Talcose  slate;  Scarborough. 

591.  Talc ose  slate;   Jewel's  Island. 

592.  Manganesian  slate;   Dodge's  Mt.,  Thomaston. 

593.  Same. 

594.  Siliceous  or  flinty  slate;   Kittery  Point. 

595.  Same. 

598.  Siliceous  slate;  Piscataquis  Falla. 
597.  Samew 
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598.  Novaculite;  Little  Deer  We. 

Obs.  This  is  a  compact  kind  of  slate,   which  will  make 
excellent  oil  stones,  hones,  &c. 

599.  Same. 

600.  Same. 

601.  Slate,  partly  changed  to  jasper;  Western  Me,   Penobacet 

Bay. 

602.  Same. 

603.  Chert— a  mineral  produced  by  the  action  of  trap  upon  slate 

containing  lime;  Deer  Isle. 

604.  Jasper  and  chert;  Little  Deer  Isle. 

605.  Quartz  rock;    Kennebunk. 

60G.  Calciferous  quartz  rock;  Biddeford. 

607.  Same. 

608.  Quartz  rock;   Biddeford. 

609.  Quartz  rock;  Bangor. 


TRANSITION    SERIES. 

GIO.  Pyritiforous  slate;  Jewel's  Island 

Obs.  The  alum  and  copperas  of  commerce  is  made  chiefly 
of  this  rock.  Nos.  843  and  844,  are  specimens  of  alum 
and  copperas  made  at  Jewel's  Island.     (See  obs.  125.) 

611.  Same. 

612.  Pyritiferous  slate,  or  alum  rock;    Brooksville. 

613.  Veins  and  crystals  of  iron  pyrites  in  argillaceous  slate; 

Brooksville. 

614.  Pyritiferous  slate;  Brooksville. 

615.  Pyritiferous  slate;    Brooksville. 

616.  Native   alum  and    copperas  in  slate,  resulting  from  the 

decomposition   of  iron    pyrites,    or    sulphuret    of  iron; 
Brooksville. 

617.  Pyritiferous  slate;   Hampden. 

618.  Pyritiferous  slate — slate  coated  with  iron  pyrites;  Portland. 

619.  Pyritiferous  slate;  Fort  Point,  Penobscot  Rirer. 

620.  Pyritiferous  gneiss;   Buckfield. 

621.  Slate;  Palmyra — Mr.  Coolidge. 
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622.  Argillaceous  slate;  Castine. 

623.  Argillaceous  slate;  Penobscot  river— -north  from  Belfast. 

624.  Slate ;  Limerick — loose  piece. 
625*  Argillaceous  slate;  Brewer. 

626.  Argillaceous  slate;  large  sheet  from  Barnard. 

Obs.  This  is  an  excellent  slate  for  roofing  and  writing  slates. 
It  is  found  in  large  quantities  at  Barnard,  Williamsburg, 
Fozcroft,  and  Brownville — and  now  sells  at  Boston,  tor 
twenty-seven  dollars  a  ton.  This  is  the  price  of  the  Welch 
slate,  which  has  hitherto  been  exclusively  used. 

627.  Same. 

628.  Same,  smoothed  and  framed — presented  by  Edward  Smith, 

agent  to  the  Co. 

629.  Roofing  slate;  Barnard. 

Obs.  These  are  the  common  size,  used  for  roofing — one 
thousand  of  them  make  a  ton,  which  will  cover  four  hun- 
dred square  feet. 

630.  Same. 

631.  Same. 

632.  Same. 

633.  Same. 

634.  Slate ;  from  Wales,  Great  Britain. 

635.  Same. 

636.  Blue  limestone;   Crockett's  Quarry,  Thomaston. 

637.  White  granular  limestone;  Crockett's  Quarry. 

638.  Limestone;  Phipsburg  Basin. 

639.  Dolomite  or  magnesian  limestone;  Cochran's  Marsh  Quarry, 

East  Thomaston. 

Obs.  This  stone  contains  about  forty-three  per  cent,  of  car- 
bonate of  magnesia  and  fif\y-three  per  cent,  of  carbonate 
of  lime — makes  a  hot  lime. 

640.  Polished  specimen  of  the  same. 

641.  Limestone;   Paris. 

642.  Limestone;   Gray's  farm,  Paris. 

643.  Limestone;   Andrews' farm,  Paris. 

644.  Limestone:  Davis' Mt«  Paris. 
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645.  Limestone  in  gneiss — strata  contorted  hj  the  action  of  heat 

and  pressure;   BluehilU 

646.  Same. 

647.  Limestone — strata  contorted;   Hallowelli — Morgan's  farm. 

648.  Limestone;    Bluehill. 

649.  Same. 

650.  Limestone;   Norway. 

651.  Limestone;  south  part  of  Nonvay. 

652.  Same. 

653.  Limestone;   Davis*  furm,  Newdeid. 

654.  Limestone;  Newfield. 

655.  Same. 

656.  Same. 

657.  Limestone;  BuckBeld. 

658.  Same. 

659.  Same. 

660.  Limestone;    Palmyra — Mr.  Coolidge. 

661.  Argillo-ferruginous  limestone;   Hampden. 
602.  Limestone;   Canaan  Mills — \V.  Coolidge. 

663.  Limestone;  Bucksport. 

664.  Limestone;    Bowles'  farm,  Winthrop. 

665.  Pebbles  cemented  together  by  carbonate  of  lime,  which  was 

held  in  solution  in  water.     A  recent  sandstone;   Bangor. 


MINERALS   AND   ORES. 

666.  Quartz  crystals;  Waterford. 

667.  Quartz  crystals;   Crotch  Island,  Casco  Bay* 

668.  Same. 

6G9.  Quartz  crystals;  Hockamock. 

670.  Quartz;    Herring  Island. 

671.  Rose  Quartz;   Paris. 

Ors.  This  mineral  in  ancient  times,  was  manufactured  into 
goblets,  &.C.,  but  is  not  used  at  present.    It  loses  its  color 
by  exposure  to  the  light* 
07^.  Same. 
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673.  Same. 

674.  Quartz  crystals  and  chabasie?  Phipsburg. 

675.  Hornstone;  Deer  Island — loose  piece. 

676.  JVlica;    Paris,  Oxford  County. 

Obs.  This  mineral  is  applied  to  many  useful  purposes.  It 
is  manufactured  into  lanterns,  for  which  it  is  well  suited 
by  its  transparency  and  property  of  withstanding  a  strong 
heat,  which  also  render  it  suitable  for  the  windows  of 
anthracite  coal  stoves.  In  Russia,  it  is  used  for  windows, 
instead  of  glass;  also  in  vessels  of  war,  as  it  is  not  bruken 
by  concussion  from  the  firing.  It  is  used,  too,  for  compass 
cards,  being  perfectly  true,  and  not  subject  to  warp;  for 
shades  for  lamps  where  the  heat  is  intense,  &c.  &c«  &c. 

677.  Same. 

678.  Same. 

679.  Same. 

680.  Same. 

681.  Mica,  containing  crystals  of  green  tourmaline,  a  substance 

sometimes  used  in  jewelry;  Paris,  Oxford  County. 

682.  Same. 
685.  Same. 

684.  Same. 

685.  Quartz,  mica,  and  green  tourmaline;   Paris. 

686.  Black  mica  in  quartz  and  feldspar;    Brunswick. 

687.  Lepidolite;  Paris,  Oxford  County. 

Obs.  This  mineral  is  not  now  much  used.  It  is  susceptible 
of  a  good  polish,  and  has  formerly  been  manufactured  into 
cups,  &c. 

688.  Same. 

689.  Same. 

690.  Lepidolite;  from  boulder  in  Waterford. 

691.  Feldspar;    Paris,  Oxford  County. 

Obs.  Feldspar  is  valuable  for  making  the  nicer  kinds  of 
porcclian  and  artificial  teeth.  All  the  mineral  teeth  are 
made  principally  of  feldspar. 

692.  Same. 

693.  Same. 
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694.  Feldspar;  Herring  Island. 

695.  Feldspar;  Halloweil. 

696.  Feldspar;    Brunswick. 

697.  Same.     (See  obs.  691.) 

698.  Beryl;   Georgetown. 

Obs.  Small  and  delicate  crystals  of  this  mineral  are  called 
emerald,  and  are  used  in  jewelrj. 

699.  Crystal  of  beryl ;  from  Paris. 

700.  Small  beryl  and  garnet  in  granite;   Paris. 

701.  Cinnamon  stone,  or  yellow  garnet;   Phipsburg. 

702.  Crystal  of  garnet — form  rhomboidal  dodec«dron;  Parsont- 

field. 

Obs.  Garnets  of  good  color  are  used  in  jewelry. 

703.  Cinnamon  stone,  or  yellow  garnet;    Pbipsburg. 

704.  Same. 

705.  Crystals  of  yellow  garnet;  Phipsburg. 

706.  Manganesian  garnet;  Phipsburg. 

707.  Garnet  and  egeran;   Phipsburg. 

708.  Garnet,  pargasite  and  egeran;   Phipsburg. 

709.  Same. 

710.  Garnets  and  small  beryl  in  granite;  Paris. 

711.  Garnets  in  granite;  Buckfield. 

712.  Same. 

713.  Large  garnet;    Buckfield. 

714.  Same. 

715.  Same. 

71G.  Same,  in  iron  ore;  Buckfield. 

717.  Garnet  and  axinite  ?  Phipsburg. 

718.  Garnets  in  quartz  and  feldspar;  Brunswick. 

719.  Same. 

720.  Garnets  in  granite;   Strong,  Me. 

721.  Egeran  in  large  crystals;  Parsonsfield. 

722.  Same. 

723.  Same. 

724.  Egeran  and  quartz;  Parsonsfield. 


CATALOGUE.  xsdii 

7^.  Egeraa  and  garaet;  Phipsborg  Basin 

7S6.  Egeran  in  leparate  crystals. 

727.  Black  tourmaline  in  quartz  and  feldspar.    (See  obs*  731.) 
Paris,  Oxford  County* 

7S8.  Black  tourmaline;   Paris. 

729.  Same. 

730.  Same. 

731.  Gigantic  crystals  of  black  tourmaline  in  quartz;  Paris, 

Oxford  County* 

Oss.  This  mineral  has  often  been .  mistaken  for  coal,  but  it 
possesses  none  of  the  properties  of  coal,  and  is  only  found 
in  rocks,  where  coal  is  never  known  to  exist. 

732.  Black  tourmaliae  in  quartz;  Herring  Cove  Island. 

733.  Black  tourmaline;  Long  Cove,  Bluehill. 

734.  Same. 

735.  Green  tourmaline,  albite  and  quartz;  Paris. 

736.  Green  and  red  tourmaline,  (or  rubellite,)  albite  and  quartz; 

Paris. 

737.  Green  tourmaline  in  quartz  and  feldspar;  Paris. 

738.  Green  tourmaline,  quartz  and  feldspar;    Paris. 

739.  Green  tourmaline  in  lepidolite;  Paris. 

740.  lodicolite  (or  blue  tourmaline,)  albite,  and  quartz;  Paris. 

741.  Lepidolite,  indicolite,  albite,  and  quartz;   Paris. 

742.  Hornblende  in  diallage,  from  a  loose  piece  in  Corinth. 

743.  Hornblende  in  granite;   Boothbay. 

744.  Crystals  of  made  (boulder;)  Bangor. 

745.  Same. 

746.  Andalusite  in  mica  slate;  Bangor. 

747.  Adbestus;  Deer  Isle. 

Obs.  This  mineral,  when  of  good  quality,  is  woven  into 
cloth  and  made  into  purses,  kc.  It  is  not  affected  by  the 
fire,  and  may  be  useful  for  fire-proof  safes,  &c.  Incom- 
bustible paper  may  be  made  of  it. 

748.  Staurotide  in  mica  slate;    Winthrop. 

749.  Magnetic  iron  ore,  with  serpentine;  Isle  au  Haute. 
7o0.  Same. 

E 
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751.  Vein  of  iron  ore  in  granite;  Herring  Gut  Idtnd. 
762.  Magnetic  iron  ore;  Buckiield. 

753.  Same. 

754.  Same. 

755.  Same — variety. 

756.  Variety  of  the  same. 

757.  Magnetic  iron  ore;  Jackson,  N.  H. 

758.  Magnetic  iron  ore;  from  a  loose  piece  lo  Phillips — (bj  Dr. 

Prescott  of  Farmington.) 

759.  Bog  iron  ore;   Shapleigh. 

760.  Bog  iron  ore;   Shapleigh. 

761.  Bog  iron  ore;   Paris. 

762.  Same. 

763.  Bog  iron  ore;   Bluehill. 

764.  Bog  iron  ore;    Saco. 

765.  Same. 

766.  Bog  iron  ore;   Jewel's  Island,  Casco  Bay. 

767.  Same. 

768.  Same. 

769.  Ferruginous  slate;  Jewel's  Island. 

770.  Bog  iron  ore;    Dover. 

771.  Bog  iron  ore;    Lebanon. 

772.  Bog  iron  ore;   No.  6,  R.  9,  above  Williamsburg. 

773.  Ferruginous  tufa,  at  junction  of  trap  and  slate;  Hampden. 

774.  Ferruginous  sandstone;    Passadumkeag. 

775.  Black  ferruginous  sand;   Great  Androscoggin  Pond,  Leeds. 

776.  Crystalline  cast  iron;   from  under  the  hearth  of  a  furnace  at 

Newfield.  It  remained  half  fused  for  a  number  of  years, 
so  that  the  particles  had  time  to  take  a  crystalline  form. 
The  crystals  are  octsedrons. 

?77.  Arsenical  iron;    Bluehill. 

778.  Same. 

779.  Arsenical  iron;   Bond's  Mt.,  Newfield. 

780.  Silicate  of  manganese — a  new  variety;   BluchilK 

781.  Same 

782.  Same. 


783.  Black  oxide  of  mangaDese;  BluehilL 

784.  Black  oxide  of  manganese;  Paria. 

785.  Bog  manganese;    Bluehill. 

786.  Bog  manganese;   Paris. 

787.  Bog  manganese;  Agamenticus. 

788.  Iron  pyrites  or  sulphuret  of  iron;  from  Greenwood. 

789.  Pyrites  in  slate;  Brooksville.     (See  610.) 

790.  Pyrites  in  quartz  rock;   Brooksville. 

791.  Alum  rock;  Buckfield. 

Obs.  This  stone  is  formed  from  the  natural  decomposition  of 
iron  pyrites  and  slate — forming  a  sulphate  of  alumina  or 

alum. 

792.  Tungstcin    or    wolfram    and    sulphuret    of  molybdenum; 

Bluehill. 

Obs.  Tungstein  is  composed  of  tungstic  acid  and  iron*-it 
useful  for  the  ^manufacture  of  tungstic  acid — is  very  ratm 
in  this  country,  and  seldom  found  anywhere  except  in  con- 
nexion with  tin.     (For  molybdenum,  sec  794  obs.) 

793.  Same. 

794.  Sulphuret  of  molybdenum  in  granite;  Bluehill. 

Obs.  This  metal  is  of  no  great  value.  It  is  used  only  for 
making  molybdic  acid. 

795.  Same. 

796.  Same. 

797.  Galena  or  sulphuret  of  lead — crystalline  in  ferm;  Parsoat* 

field. 

798.  Same. 

799.  Yellow  blende  or  sulphuret  of  zinc  in  quartz  rock;  Par 

sousfield. 

800.  Same,  with  sulphuret  of  copper. 

801.  Sulphuret  of  zinc  in  quartz;  Parsonsfield. 

802.  Copper  pyrites  or  sulphuret  of  copper,  blende  or  sulphuret 

of  zinc,  and  galena  or  sulphuret  of  lead,  and  quartz  cryt- 
tnls;  Parsonsfield. 

803.  Qalena,  ^Iphur'etofleadt  BluehilL 
dd4 
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805.  Calcareous  spar,  in  rhomboidal  cryslaU;  ThoomstoD. 

806.  Calcareous  spar  in  low  six-sided  prisms— colored  bj  iron; 

Thomaston. 

807.  Same. 

808.  Phosphate  of  lime;  Long  Island,  Bluehill. 

809.  Phosphate  oflimc;  Waterford. 

810.  Same. 

811.  Stellated  gypsum;  Nova  Scotia. 

812.  Fluorspar;  Biuehill. 

Obs.  This  substance  is^  used  in  Chemistry  for  making  fluoric 
acid.     It  is  also  worked  into  a  variety  of  ornaments. 

813.  Same. 

814.  Same. 

815.  Same. 

816.  Same. 

817.  Same — with  quartz  crystals 

818.  Same — with  sulphuret  of  molybdenum. 

819.  Graphite;  Greenwood. 

Obs.  This  is  often,  but  incorrectly,  called  black  had,  or 
plumbago.  It  is  useful  for  making  lead  pencils,  which 
however  contain  not  a  particle  of  lead — and  it  is  used  for 
making  fire-proof  crucibles. 

820.  Same. 

821.  Chert;  Little  Deer  Isle,  (see  603.) 

822.  Recent  bituminous  coal,  taken  from  under  a  peat  bog  in 

Limerick — and  is  one  of  the  proofs  of  the  vegetable  origin 
of  coal,  being  a  stage  in  the  progress  of  peat  iDto  bitumi* 
Bous  coal. 

823.  Anthracite;  Vinalhaven,  Northern  Island. 

Obs.  It  is  found  in  small  quantities  in  slatOi  which  has  been 
altered  by  action  of  trap. 

824.  Terebratulas  in  compact  slate;  from  a  loose  rock. 

825.  Same. 

826.  Terebratulae  in  quartz  rock;  Parsonsfield. 

827.  Terebratulae,  lingula  ?  from  a  looae  rock  in  Comvillv— by 

Bisiyamin  McDaniek 
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828*  CoDcretions  from  the  clay,  at   Pretumpscot  Falls,  West- 
brook,  (see  obs.  No.  376.) 

829.  CoDcretions  of  clay,  inclosing  the  nucula  portlandica;  Pre- 

sumpscot  Falls,  Westbrook,  (see  obs.  No.  376.) 
850.  Clay  containJDg  impressions  of  nucula  portlandica,  Bangor. 

831.  Concretions  of  clay  iron  stone;  Harthorn  Meadow,  Bangor. 

832.  Plastic  clay;  North  Tamer. 

Obs.  Best  kind  of  clay  for  pottery. 

833.  Same. 

834.  Hydrate  of  silica,   a  delicate  kind  of  clay  composed  almost 

entirely  of  silex — suitable  for  making  fire-proof  brick — 
(which  see  No.  838.) 

835.  Same. 

836.  Same—from  Bluehill. 

837.  Hydrate  of  silica;  Bluehill.     (See  obs.  No.  834.) 

838.  Fire-proof  brick  made  of  the  hydrate  of  silica  and  sand  from 

Bennington,  Vermont. 

839.  Fuller's  earth ;  Newfield. 

Obs.  This  is  useful  for  cleansing  cloth,  &c. 

840.  Same — frem  Parsonsfield . 

841.  Wood  preserved  under  peat.     The  woody  fibres  still  remain, 

thouofh  every  other  part  is  gone;  Watcrford — W.  Coolidge. 

848.     Yellow  ochre;  Jewel's  Island.     Useful  for  manufacturing 
paint. 

843.  Alum  and    copperas  made  from  the  pyritiferous  slates  of 

Jewel's  Island.     (See  Nos.  125  and  610.) 

844.  Same. 

845.  Crystals  ofscapolite  and  pyroxene;  Raymond — by  Rev. 

A.  P.  Chute. 

846.  Tremolite  with    magnetic    iron — by  Rev.  A.   P.   Chute; 

Raymond. 

847.  Egeran;  Poland — by  Rev.  A.  P.  Chute. 

848.  Honblende;  Raymond — by  Rev.  A.  P.  Chute. 

849.  Jasper,  with  crystals  of  silicate  of  iron;  Monmoath— by  N. 

T.  True. 
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ROCKt  UN5TRATIFIED  AND  OF  IGNEOUS  ORIOJ!f. 

850.  GrconstoneTrap;  Peaked  Mt.,  Seboois  River.  (See  No.  1.) 

851.  Greenstone  trap;    three  miles  below  Dalton's,   Aroostook 

River. 


852.  Greenstone  trap 

853.  Greenstone  trap 

854.  Greenstone  trnp 

855.  Greenstone  trap 


Rippogonud  Island. 

outlet  of  Chamberlin  Lak«. 

Aroostook  Falls. 

^Monument  Line,  East  Branch  Penobscot* 

856.  Porpliyritic  greenstone  trap;  foot  of  Chesuncook  Lake. 

857.  Porphyritic  greenstone  trap;  foot  of  Chesuncook  Lake. 

858.  Breccia  of  trap  and  limestone — boulder;   New  Limerick. 

859.  Amygdaloidal  trap;  Bnskahegan  Lake. 

8G0.  Amygdaloidal  trap — boulder;  opposite  Peaked  Mt ,  Seboois 

River. 
8G1.  Same. 

862.  Amygdaloidal  trap,  in  place;    Pongokwahem  Lake. 

863.  Hornstonc;    Mt.  Kenio,  Moose  Head  Lake. 

Ors.  The  whole  mountain  is  composed  of  this  stone,  which 
is  like  flint  in  appearance  and  composition. 

864.  Same. 

865.  Hornsfone;    Sugar  Loaf  Mt.,  Seboois  River. 

Obs.  The  stone  is  here  found  at  point  of  contact  of  the 
greenstone  trap,  which  forms  the  top  of  the  mountain,  and 
of  the  ijlates,  which  lie  on  its  sides. 

866.  Jasper  breccia;    Sugar  Loaf  Mt. 

Obs.  This  is  found  under  the  same  circumstancet,  and  ia 
evidently  of  the  same  origin  as  the  preceding; 

^67.  Saratj. 
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868.  Granite;   Lincoln,  Penobscot  River. 

869.  Granite;  two  miles  above  Katepskenhegan  Pond,  Penobscot 

River,  West  Branch. 

870.  Granite;  West  side  of  Katepskenhegan  Pond . 

871.  Granite;   Gibson's  Clearing,  near  the  mouth  of  the  Sowed- 

nehunk,  Penobscot  River. 

872.  Granite — boulder;  Calais  and  Houlton  Road,  on  No.  8. 


PRIMARY     STRATIFIED     ROCKS, 

(hriginally  deposited  from  water;    some  of  which  hav€  sinc€  becom$ 

ci^alalline  by  the  action  of  heat. 

873.  Micaceous  slate;  from  an  Island  in  Moose  Head  Lake. 

874.  Micaceous  slate;  from  the  southwest  shore  of  Moose  Head 

Lake. 

875.  Quartz  rock;   Chesuncook  Falls. 

876.  Siliceous  slate;  southwest  part  of  Lincoln. 

877.  Compact  siliceous  slate;  near  the  Grand  Falls,  on  the  East 

Branch  of  the  Penobscot. 

878.  Compact  siliceous  slate;   below  the   Grand  Falls,  on  the 

East  Branch  of  the  Penobscot. 

879.  Compact  siliceous  slate;  below  the  mouth  of  the  Seboois, 

East  Branch  Penobscot. 

880.  Compact  siliceous  slate;   foot  of  Chesuncook  Lake. 

881.  Same. 

882.  Siliceous  slate;  one  mile  below  Mattawamkeag,  Penobscot 

River. 

883.  Silceous  slate;   foot  of  Temiscouata  Lake. 

884.  Siliceous  slate;   Inlet  of  Shad  Pond. 

885.  Praze  and  plumbaginous  slate;  E.  Branch  of  the  Penobscot. 

886.  Praze;   East  Branch  Penobscot. 

887.  Plumbaginous  slate;    Moose  Head  Lake. 

888.  Same. 
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889.  Argillaceous  slate;  Aroostook  Road. 

890.  Limestone — a  bed  in  argiilaceoaa  slate;   Arooatoek  Rifer. 

891.  Slate-contorted  strata;  Tobique  River. 

892.  Same. 

893.  Compact  slate;  No.  2,  Indiao  Township,  Calaia  and  Houl- 

ton  Road. 

894.  Compact  slate;  Bailejville. 

895.  Slate;   Ilodgdon. 

896.  Slate;   Madawaska. 

897.  Slate;  Grand  Falls,  Penobscot. 

898.  Same. 

899.  Slate;  Chesuncook  Portage. 

900.  Green  slate;  Chesuncook  Falls. 

901.  Green  slate;   above  Sugar  Lonf  Falls,  Seboois  River. 

902.  Red  slate;  above  Sugar  Loaf  Falls,  Seboois  River. 

903.  Same. 

904.  Calciferous    slate — greywacke    formation  ;    Moose    Head 

Lake. 

905.  Calciferous    slate — greywacke    formation  ;    Moose    Head 

Lake. 

906.  Same. 

907.  Madrepore  in  greywacke  slate;  southwest  side  of  Moose 

Head  Lake. 

908.  IMadieporc  limestone;   Rippogenus  Falls,  Penobscot  River. 

909.  Hydraulic  limestone;    Rippogenus  Falls,  Penobscot  River* 

910.  Brecciated  Marble;   Rippogenus  Falls. 

911.  Conglomerate,  or  greywacke;   Lake  Pongokvrahem,  Alia- 

gash  River. 

912.  Greywacke — boulder;   N.  Limerick. 

913.  Greywacke;  Wt^slon — loose.     (Compact  variety.) 

914.  Conglomerate,  or  coarse  greywacke;  Weston. 

915.  Greywaclu;  slate;  Baskahegan  Lake. 

916.  Greywacke;  top  of  Mars  Hill. 

917.  Greywacke;  top  of  Mars  H ilk 
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918.  Slate — grey wacke  formation;    foot  of  INfars  Hill. 

919.  Greywacke — boulder;   near  mouth  of  Ulmquegan,  Seboois 

River. 

920.  Greywacke;  opposite  Peaked  Mountain,  Seboois  River. 

921.  Same. 

922.  Same. 

923.  Same. 

924.  Greywacke  slate;   opposite  Peaked  Mt.,  Seboois  River. 

925.  Greywacke    slate;    opposite    Peaked    Mountain,    Seboois 

River. 

926.  Greywacke — boulder;    Aroostook  River. 

927.  Greywacke — boulder;    Schoodic  Lake. 

928.  Greywacke — boulder;   Bnskahegan  Lake. 

929.  Greywacke — boulder;    Calais  and  Houlton  Road. 

930.  Conglomerate  of  quartz,  chalcedony,  jasper  and  limestone-— 

boulder;   St.  John  River. 
93  L  Same. 

932.  Greywacke,  containing  terebratulac  and  vegetable'  remains; 

Aroostook  River. 

933.  Same. 

934.  Fossil  favosite  in  greywacke;    Aroostook  River. 
935    Carbonaceous  slate;  Dalton's,  Aroostook  River. 

936.  Same. 

937.  Same. 

933.  Greywacke;   Temiscouata  Lake. 

939.  Old  red  sandstone;   Jerry  Brook,  Seboois  River. 

940.  Same. 

941.  Ferruginous  slate;    Hodgdon. 

942.  Red  ferruginous  slate;   Hodgdon. 

943.  Red    ferruginous    slate — boulder;    opposite    Peaked   Mt., 

Seboois  River. 

944.  Red  ferruginous  slate;    Woodstock,  N.  B. 

945.  Same. 

946.  Hematitic   iron   ore;    Woodstock,  N.  B.     (See  obs.  949.) 

947.  Same. 

918.  Hemilitic  iron  ore;   Aroostook  River* 

F 
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949.  Hematitic  iron  ore;  Aroostook  Rlvor* 

Ob8.  Though  this  oro  coolaiiui  bo  BK>re  tlwa  fill  j>4iiree  per 
centum  of  iron,  it  is  considered  ibe  most  vdnahte  kind  tf 
iron  ore. 

950.  Iron  ore;  Hodgdon. 

951.  Same. 

952.  Greywacke  slats;   Teoiisconata  Lake. 

953.  Same^ 

954.  Greywacke,  containing  madrepores;  f  emiscoustn  Lake. 

955.  Same. 

956.  Compact  limestone  or  clinkstone;  New  Limerick. 

957.  Compact  blue  limestone;   New  Limerick. 

958.  Compact  limestone,  with  veins  of  carbonate  of  lime;  Nev 

Limerick. 

959.  Same — polished. 

960.  Same. 

961.  Limestone,  with  veins  ot  carbonate  of  lime;    Aroeslask 

Falls. 

962.  Compact  bluo  limestone;    Aroostook  River. 

963.  Same. 

964.  Compact  limestone;   Aroostook  River. 

965.  Limestone;  Dalton's,  Aroostook  River* 

966.  Limestone ;   River  St.  John — strata  worn  by  the  river. 

967.  Limestone;   Tobique  river-bed  in  slate. 

968.  Same. 

969.  Limestone;  south  branch  of  the  Mednxnekeag — Honltea. 

970.  Same. 

971.  Limestone— boulder;  opposite  Peaked  Mt-t  Sebooia  Rher. 

972.  Fossiliferous  limestone — loose;  River  St.  John. 

973.  Same. 

974.  Madrepore  limestone — boulder;  opposite  Peaked  Mt.»  8f* 

boois  River. 

975.  Same. 

976.  Madrepore  limestone;  No.  7^  7th  Range.  . , 

977.  Same. 

978.  Same. 
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979.  Madrepore  limestone;  No.  7,  7th  Range. 

930.  Limestone — strata  bent  by  action   of  trap;    No.  7,  7th 

Range,  Seboois  River.     Polished  specimen. 

931.  Brecciated  marble,  with  scoriaceous  trap,  which  cements 

the  fragments  of  limestone  together;   No.  7,  7tb  Range, 

932.  Brecciated   marble;    No.   7,   7th    Range.     The  stone  ia 

broken  up  into  fragments  by  the  action  of  trap. 

983.  Same. 

934.  Ferruginous  limestone;   No.  7,  7th  Range. 

935.  Sandstone,  containing  carbonate  of  lime — boulder;  Peaked 

3It.,  Seboois  River. 
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936.  New  red  sandstone;  Tobique  River,  New  Brunswick. 

937.  Coarse  red  sandstone;   Tobique  River. 

933.  New  red  sandstone — boulder;  St.  John  River,  N.  B.^ 
939.  Gypsum  or  *'  Plaster  rock;"  Tobique  River,  N.  B. 
990.  Same. 

931.  Fibrous  Gypsum;  Tobique  River. 

932.  Fibrous  and  massive  gy|»aum;  Tobique  River,  N.  B. 
93).  Fibrous  and  massive  gypsum;  Tobique  River. 

994.  Same. 

995.  Same. 


Tertiartj  and  recent  formaiiona. 

933.  Ferruginous  sandstone;  Aroostook  River. 
997.  Clay,  containing  phosphate  of  iron;   Madawaska. 
993.  Same. 

993.  Ferruginous  sand;    Madawaska. 
1003.  Bog  manganese;  Aroostook  River. 


Minerals,  S^c^ 

1031.  Mir<y  quartz— bed  in  date;  foot  of  Jbong  Falls,  Allagaah 
River. 
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1002.  Chert;   Aroostook  Falls. 

1003.  Curnelian — boulder;   Aroostook  Kiver. 
1001.  Carneliun — boulder;    St.  Johu  River. 
1003.  Same. 

1006.  Same. 

Ood.  Thi}4  Ptone  is  similar  to  that  brought  from  the  East 

Indies,  wiiich  is  used  in  jewelry. 

1007.  Jasper — a  precious  stone;   St.  John  River. 

1008.  Same. 

1009.  Jasper — boulder;   Aroostook  River. 

1010.  Same. 

1011.  Jasper — boulder;  Aroostook  River. 

Or?.  This  specimen  shows  the  slaty  structure  of  the  rock, 
from  which  it  was  evidently  derived— slate. 

1012.  Jasper  with  vein  of  iron;  near  the  head  of  Seboois  River- 

boulder. 

1013.  Jasper;   Sugar  Lonf  Mountain,  Seboois  River. 

1014.  Green  feldspar — boulder;   St.  John  River. 

1015.  Compact  feldspar;    Peaked  Mt. 

lOlG.  Compact  feldspar  and  quartz;  below  Jerry  Brook,  Seboois 
Ri\er. 

1017.  Tourmaline  in  quartz  and  feldspar;  Burnt  Jacket,  Moose 

Head  Lake. 

1018.  IVIacIe — boulder;   St.  John  River. 

1019.  Same. 

1020.  Made  in  slate — boulder;   Oldtown. 

1021.  Sulphuret  of  iron  in  altered  greywacke;   Sugar  Loaf  Mt. 

1022.  Oohte;    No.  7,  7th  Range. 

1023.  Limestone — boulder;    Chesuncook  Lake. 

1024.  Brecciated  marble  with  terebratulae — boulder;  Aroostook 

River. 

1025.  Terebratuloe  in  limestone;    Houlton. 

1026.  Terebratulse;   Rippogenus  Falls,  Penobscot  River. 

1027.  Terebratulae;    four  miles  below  Rippogrnui. 

1028.  Terebratul»  in  greywacke;  No.  1,  7tb  Range. 
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1039.  Lydian  atone  or  touchstone — boulder;  Aroostook  River. 


1030.  Sandstone,  found  at  the  bottom  of  the  Bay  ofSt.  Lawrence, 
near  Prince  Edward's  Island,  under  thirty-five  futhoai, 
of  water.  Nothing  Is  known  as  to  the  cause  of  the  holes 
with  which  it  is  filled.  Presented  by  Mr.  William  K. 
Weston,  of  Augusta 
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1031.  Soil  produced  by  the  disintegration  of  Porphyry;  Buck's 

Harbor. 

1032.  Soil  from  granite;  Black's  Island,  Mt.  Desert. 

1033.  Soil  from  sienite  rocks;  JVIt.  Desert. 

1034.  Soil  fionfi  granite;  Eden,  Mt.  Desert — S.  Higgins'  farm. 

1035.  Soil  from  sienite;    Wells. 

1036.  Soil,  from  Black's  Islnnd — granite. 

1037.  Soil  from  sienite;  Wass'  farm,  Addison. 

1038.  Soil  from  slate;    Searsmont. 

1039.  Soil  from  slate;  near  iron  bed,  Aroostook  River. 

1040.  Soil   from   limestone    and    gneiss,   producing   twentj-five 

bushels  of  wheat  to  the  acre;   Andrews. 

1041.  Soil  from  tulcose  slate;   Thomaston. 

104^.  Soil  from  disintegration  of  slate;   Searsmont. 

1043.  Soil  from  limestone  and  slate;  New  Limerick. 

1044.  Alluvial  sand  from  granite;   Long  Pond,  Waterford. 

1045.  Diluvial  soil  from  granite;   Conant's  Mills,  Hope. 

1046.  Soil  from   disintegration  of  slate  limestone;    St.  Albans, 

Somerset  County — Dr»  Holmes. 

1047.  Alluvial  soil;  Ox  Bow,  Aroostook  River. 

1048.  Alluvial  soil;   Hooper's,  Aroostook  River. 

1049.  Alluvial  soil;   Beckwith's,  Aroostook  River. 

1050.  Disintegrated  red  sandstone;   Perry. 

1051.  Di'uvial  sand  and  gravel;   Conant's  Mills,  Hope. 

1052.  Ferruginous  soil,  from  sienite;  Jonesport. 

1053.  Soil  from  hematite  and  slate;  Aroostook  River. 
1064.  Soil  froiii  ferrogtoous  limestone;  No.  7»  7th  Range. 
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1055.  Ferruginous  soil;   Jacob  Osgood — Bluehill. 

1056.  Coarso  red  ochre;    Bluehill. 

1057.  Yellow  oxide  of  iron  and  clay;  Union  Falls,  (Saco  River,) 

Hollis. 

1053.  Ferruginous  sand;   Madawaskn. 

1059.  Soil  from  limestone. 

1080.  Soil  from  dolomite;   Cochran's  Quarry,  Thomaston. 

lOSl.  Soil  over  limestone;  Conant's  Mills,  Hope. 

103'2.  Soil  from  limestone;    Lily  Pond,  Camdcm. 

1063.  Diluvial  soil;    Hiram. 

1064.  Soil,  good  fi»r  Canada  corn;   Hubbard's  farm,  Acton. 

1065.  Corn  soil — eighty  bushels  to  the  acre — clay  two  feet  below; 

Mr.  Emerv — Saco. 

1066.  Soil  over  slate;    Searsmont. 

1067.  Soil  near  Fuller's  earth;   Davis'  farm,  Newfield— (corn.) 
1063.  River  sand;   Aroostook  River. 

1069.  Soil;   Fairbanks',  Aroostook  River.     (Luxuriant.) 

1070.  Goss'  veg.  soil;   Aroostook  River. 

1071.  Marl;  Judge  Read— Belfast. 

1072.  Moses  Emery — corn  field — clay  four  feet  below;  Saco. 

1073.  Gravel  from  beach;    Bluehill. 

1074.  Soil  seven  feet  below  surface;  New  Limerick. 

1075.  Soil,  good  for  corn;   Scarborough. 

1076.  Soil  from  Saco — good  for  oats. 

1077.  Soil  over  slate;   Searsmont. 

1078.  Sand;  from  beach  at  Dyer's  Neck,  Biddcford. 

1079.  Uncultivated  soil,  good  for  wheat  and  grass;  W.  Coolidge, 

Wnterford. 

1080.  Soil  from  Gibbs  Tilton,  Jackson. 

1031.  Soil  from  the  hill  bnck  of  the  shore  vilhigc,   Thomaston. 

Rocks  in  place,  mica  slate  charged  with  manganese  and 
iron. 

1032.  Soil  over  lime  rock,   at  Marsh  Quarry,  Thomnston. 
103.3.  Soil  over  limo  rock,   at   Marsh  Quarry,  Thomaston. 

1034.  Soil  remarkable  for  tine  potatoes;    Wiscasset. 

1035.  Soil  occurring  immediately  over  gQem  rock,  Wiscasset. 


( 
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1036.  Soil  remarkahlc  for  potatoes  and  grass;   Wiscasset. 

1087.  Uncultivated  soil;  Westport, 

1088.  Soil  from  Phipsburg — Dea.  HutchiDS. 
1039.  Decomposition  oftalcose  rock;   ThomastOD.^ 

1090.  Soil  from  Surry,  No.  3. 

1091.  Soil  from  Surry,  No.  1. 
109'2.  Soil  from  Surry,  No.  2. 

1093.  Soil;    H.  D.  Boise— Canada  Road. 

1094.  Soil  from  shells;    Newcastle. 

1095.  Clny  Icnrn;  T.  Harstow,  Brewer.    Wheat  luzuriaut,  dreitcd 

with  lime. 
103G. 

1097.  Soil;  J.  McCully,  Wilton.     Wheat  forty-eight   bushels  to 

II  ere. 

1098.  Soil;    1.  Haines,  Bethel.     Grass,   one   and  a  half  tons  to 

the  acre,  dressed  with  harn  manure. 

1099.  Soil;   S    Stephenson,  Gotham.     High  ground,  not  dressed 

for  ten  years. 

1100.  Soil;    INI r.  Stephens,  Foxcroft.     Wheat,  luxuriant. 

1101.  Suil;   Dresden — clover  and  herd^s  grass— one  and  a  half 

tons  to  the  acre. 

1102.  Soil;   from  above  decomposed  limestone,  Farmington  Hill 

1103.  S«)il;   Mr.  Jordun,  Saco — No.  1,  cleared. 
J 104.   Soil;    Warren — Mr.  Fish.     Wheat,  good. 

1105.  Soil;    William  S.  iNIahew,  Foxcroft.     Bald  wheats 

J  106.  Soil;    Thomnston — north  of  B.  W.  Lime  Quarry.     Wheat. 

1107.  Ued  soil;  from  decomposed  hematite,  Aroostook. 

1108.  Soil;    Orrington.     Clay  loam — wheat. 

1 109.  INIuck,  from  bog  iron;    Mr.  Bryant,  Anson. 

1110.  Soil;    E.  G.  Belcher,  Farmington — corn. 

1111.  Soil,  from  the  decomposition  of  mica  slate;    E.  Bradford— 

Turner. 

1  i  1'2.   Marsh  Quarry,  Thomaston. 

1113.  Soil;    .Mr.  Sears— wheat—Glenburn. 

1114.  Corn;    Mr.  Wood,  Rumford— on«  hundred  bushels  to  acre. 
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1115.  AllaYial  0oil ;  B.  Br)rant,  Anton.    Wlieat  tarns  yellow  on  it 

1116.  Wiscasset  growth  potatoes. 

1117.  Soil;  Mr.  King's  (krm,  King6eld — ^nefer  dressed. 

1118.  Soil;  O.  Pray,  Lifermore.    Wheat,  thirty  bushels  to  the 

acre. 

1119.  Serpentine  soil;  Deer  Isle* 

1120.  Soil;   Mr.  Burell,  Clinton— com. 

1121.  Soil,  over  limestone;  Clinton. 

1122.  Soil;  S.  Stephenson,  Gorham.    Low  clay  ground— never 

dressed. 

1123. 

1124.  Soil;  J.  Little,  Minot.    Com  and  grass,  luxuriant. 

11€5.  Soil;    I.  Smith,  Norway.    Com,  fifty  bushels  to  the  acre; 
dressing,  bam  manure. 

1126.  Yellow  loam;  B.  Boies,  Canada  Road. 

1127.  Soil;  Dr.  Bates' plain,  Norridgewock.     Oats,  peas,  luxu- 

riant. 

1128.  Soil;  Dr.  Bates'  plain,  Norridgewock.    Wheat,  luxuriant 

1129.  Soil;  Mr.  Gleason's,  Thomaston  Beech — ^growth  of  wood, 

north  of  the  Lime  Quany. 

1130.  Soil,  over  bog  iron;   Bucksport. 

1131.  Soil,  E.  Little,  Danville.    Grass. 

1132.  Soil;  Minot,  S.  Berry.    Herd's  grass  and  Clover 

1133.  Soil;  I.  Brigg'a,  Danville.     Corn. 

1134.  Sand;   Sebago  Lake,  Raymond. 

11S5.  Soil;  Dr.  Burleigh,  Dexter.     Oats,  four  feet  high. 

1136.  Soil;  E.  Stetson,  Minot.     Corn  and  wheat. 

1137.  Soil,  uncultivated;   Dr.  Bates'  plain,  Norridgewock. 

1 138.  Soil ;  I.  Washburn,  Livermore.     Clover,  two  tons  per  acr«. 

1139.  Soil;  L.  Levensaler,  Thomaston.    Wheat,  twelve  loads 

of  muscle  mud  to  the  acre. 

1140.  Soil  from  decomposed  limestone;  Farmington. 

1141.  Soil;  S.  Berry,  Minot.     Clover  and  herd's  grass. 
1142. 

1143.  Soil;  Guilford.     Oats. 

1144.  Soil;  Mr.  Chandler's,  Sebec.    Wheat,  luxuriant. 

♦    G 
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114*.  Soil;  E.  Litth,  INuivilk.    €w  ftl^ 
Whemt,  twentj  to  tweiitj-fivOi 

1146.  Soil;  Col.  Morrill's  farm,  Diifiiy. 

One  hundrod  butholi  ofotte  lo  Om 

1147.  Soil— whamt;  B.  Bryant.  Anmu 

1148.  Soil;  E.  LtUla»  DaiifUlo.    Cim,  fti^  lipahth  «• 

wheat,  twentj. 

1149.  Smut  dust,  from  wheat;  Fozeroft  Mta. 

1150.  Soil;  Alna — white  maple. 

1151.  Claj  loam;  Orringtoii.    Wheat,  good. 

1152.  Soil;  B.  Bryant,  Anion.    Clovor  and  herd*agraai» 

1153.  Soil;  Dr.  Burleigh,  Dexter.    Oala,  lujuiriaDt. 

1 154.  Soil;  corn  and  wheats-forty  bushels  of  com  to  tba 

twenty-fiTe  of  wheat;  T.  B.  Little's,  MiaoC 

1155.  Soil;   E.  T.  Little,  Minot    Grass^  ons  aad  «  half 

per  acre. 

1 156.  Soil;  L  Haines,  Bethel.    Com»  (brtj  bosbob  to  the  a0ie» 

dressed  with  barn  manure. 

1 157.  Soil,  from  decomposition  of  mica  slate;  Toraor. 

1158.  Soil;   eight  miles  from    Bingham,    en    Caoada  Road- 

mixture  of  hard  and  soft  wood. 

1159.  Soil;  I.  Foster,  Avon.    Corn. 

1160.  Soil;  J.  Ham,  Bangor — uneultiTated. 

1161.  Soil— bald  wheat;   Sebec  Village. 

1 16S.  Soil ;  p.  C.  Harding,  Union.    Grass,  fiirtj  boshals  to  asie. 
1163. 

1164.  Soil;  Danville.    Grass,  Tsrj  poor. 

1165.  Soil;  Mr.  Green,  Dexter.    Wheat,  laaariaal. 

1166.  Aroostook  river;  P.  Bull's  farm. 

1167.  Talcose  slate  soil;  Thomaston. 

1168.  River  sand;   Aroostook. 

1169.  Beach  sand;  Dyer's  Neck. 

1170.  Waterford  wheat;  T.  Stone's  farm. 

1171.  William  Coolidgs's  farm,  Waterford. 
117S.  W.  Coolidge's  farm,  Watorford— linked. 
1179.  Over  gneiss;  Wiscasset* 
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1174.  Near  Faller'i  earth,  Davie'  fans,  NewfieldL 

1175.  Soil;    Oate— Saco. 

1176.  Diluvial  foil;   Hiranu 

1177.  Yellow  soil;   near  iron  mine,  Aroostoolu 

1178.  Alluvial;  Oxbow,  Aroostook. 

1179.  Phipeburg  basin — Hutchins*  farm 

1180.  Alluvial  soil;  Mr.  Hooper's,  Aroostoolu 


CAT  AliOGFC 


or    spEcni£!rs 


COLLLCTED    IN    THE    YEAR    1838. 


ROCKg    UNSTRATIFIED    AND   OF   IQlfEOUS   ORIGIlf. 

1181.  Basalt,  containing  basaltic  hornblende  and  olifem;  Briitol. 

1182.  Basalt;  J.  Iluse,  Bristol. 

1183.  Same. 

1184.  Basalt;  Dixficld. 

Obs.     The  above  specimens  of  genuine  basalt  are  the  fint 
ever  discovered  in  this  countrj. 

1185.  Greenstone  trap;  west  of  Twichel's  pond^  Greenwood. 

1186.  Greenstone  trap;  E.  Heath,  Whitefield. 

1187.  Greenstone  trap;  Lewiston  Falls* 

1188.  Greenstone  trap;  N.  Bray,  Poland. 

1189.  Greenstone  trap;  Solon. 

1190.  Feldspar  rock  with  iron  pyrites;  Raymond. 

1191.  Feldspar  rock;  Raymond. 

1192.  Granite;  Holmes' Brook,  Rumford. 

1193.  Granite;  Peav)''s  Mt.,  Rumford. 

1194.  Granite;  Dodland  Hill,  Norridgewock. 

1195.  Same.    ' 

1196.  Granite;  Lud wig's  Quarry,  Waldoborough. 

1197.  Granite;  Nobleborough. 

1198.  Granite;  D.  Baldwin,  Mt.  Vernon. 

1199.  Granite;  Tyler's  Quarry,  Waldoborough. 

1200.  Granite;  J.  Knowlton,  Farmington. 

1201.  Granite;  D.  Baldwin,  Mt.  Vernon. 

1202.  Granite;  Rumford  Falls. 
It03.  Granite;  Day,  Bristol. 
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1204.  Granite 

1205.  Granite 

1206.  Granite 

1207.  Granite 

1208.  Granite 

1209.  Granite 


Chandler,  Belgrade. 
W.  Hopkins,  Newcastle. 
J.  Knowlton,  Farmington. 
Ryant's  HUl. 
Canada  Road* 
Minot. 


1210.  Junction  of  granite  and  grauwacke;  Canada  Road. 


PRIMARY  STRATIFIED  ROCKS, 

Origmalbf  deporiiedfram  tpaier;  $am€  of  which  hav$  $inc€  6ec0»« 

cryatalline  hy  the  action  of  heat* 

1211.  Gneiss;  Orrington. 

1212.  Gneiss;  Mt.  Blue. 
1219.  G.  gneiss;  Dresden. 

1214.  Gneiss;  Nobleborough. 

1215.  Mica  slate — wall  rock  of  limestone;  E.  Heath,  Whitefield. 


1216.  Mica  slate 

1217.  Mica  slate 

1218.  Mica  slate 

1219.  Mica  slate 

1220.  Mica  slate 

1221.  Mica  slate 

1222.  Mica  slate 

1223.  Mica  slate 

1224.  Mica  slate 

1225.  Mica  slate 

1226.  Mica  slate 


Bear  Mt.,  Hartford. 

Lowell's  Hill,  Livermore. 

Mt.  Vernon. 

Mt.  Abraham. 

A.  Starrett,  Warren. 

Lewiston  Falls. 

Dresden. 

Solon. 

Ruroford. 

Moose  Head  Lake. 

Rumford  Falls. 


1227.  Slate  coated  with  gypsum;  Bloomfield. 
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1228.  Quartz  rock,  containing  mica;  Seven  Mill  Brook,  Anson. 

1229.  Quartz  rock;  near  Farlin  Pond,  Canada  Road. 
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1230.  Graowmckt  date;  betwem  DoiMfli^iii 

1S91.  Grauwacke  dtle;  Gen.  RobiiwoD,  WatMTilii. 

*  •  ■     ■       r 

1S33.  Grauwacke  slate ;  Norridsewock  Fatle. 
1893.  Calciferoiis  slate;  Forks  KemelMe. 

1234.  Novaculite;  Phillips. 

1235.  Same. 

1236.  Slate  in  compact  graowacke;  west  of  Pariia  Pondt  Can- 

ada Road. 

1237.  Arsenical  Pjrites;  Titeomb*s  Hill,  FnrmingtoB. 

1238.  Slate;  Winslow,  below  Falls. 

1239.  Slate;  from  the  height  of  land  bolweob  MUm  vai  tmm 

Canada* 

1240.  Slate;  Bangor. 

1241.  Slate;  ElltoUville. 

1242.  Argillaceous  slate;  Gen*  RobiosoB.  WsMrvIlb* 

1243.  Argillaceous  slate;  west  side  riYor,  FamiB|tofe> 

1244.  Argillaceous  slate;  Mt  Abraham. 

1245.  Compact  slate;  west  ParUn  Pond,  CaiuidaBond. 

1246.  Slate;  Solon. 

1247.  Pjritiferous  slate ;  Bingham. 

1248.  Pyritiferous slate;  Gov.  King,  Bluff  Ml.,  CoDOord. 

1249.  Pyritiferous  slate;  Corinna. 

1250.  Pyritiferous  slate;  CburchilPs,  New  Porthmd. 

1251.  Pyritiferous  slate;  Bluff  Mt.,  Concord. 

1252.  Pyritiferous  slate;  Titcomb's  Hill,  FanaiBftoa. 

1253.  Slate  with  iron  pyrites;  Winslow. 

1254.  Pyritiferous  slate;  M.  Hoxie,  Albion. 

1255.  Pyritiferous  slate;  W.CoUins,  Harittooj* 

1256.  Same. 

1257.  Impressions  of  fern;  Watenrille. 

1258.  Same. 

1259.  Slate  with  impressions  of  foci;  Watenrille, 

1260.  Impresssionsoffuci;  Winslow. 

1261.  Impressions  of  fern,  in  slate;  BritOB,  Sidney. 

tttS.  Limesiooe;  8.  Btown,  ClintM»  '"     -' 
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1363.  LiniSBlone;  Withsrall.  Norridgewock. 

1S64.  Limeatone;  Fifteen  Mila  Brook,  Clinton. 

1365.  Limestone;  PufTer,  Dexter. 

1266.  LimestDiie;  O.  Brown,  Vienna. 

1267.  Limestone;  Tilson  Q.,  Thomuton. 

1268.  Limestone;  W.  FttnoDS.  Hoiwrj. 

1269.  Limestone;  D.  Ricliardson,  J»y. 

1270-  Limestone;  Old  Town,  Penobscol  Rivet. 

1271.  Limeslone;  Dunbar,  Wiotilow. 

1372.  Limeslone;  P.  C.  Harding,  Union. 

1373.  Limestone;  I.  Miller,  Union. 

1374.  Ltmestone;  Drummond,  Winslow. 

1375.  Limestone;  Alt.  Abraham. 
1276.  Limestone;  Furber,  Winslow. 
1377.  Limestone;   Foscro ft  Falls. 

1278.  Sand  cemented  bj*  carbonate  of  lima;  Bangor. 

1373.  Limestone;  L  Bean,  N.  Sharon. 

1280.  Limestone;   L  Winslow,  N.  Sharon. 

12G1.  Limestone;  I.  Winslow,  N.  Sharon. 

1283.  Limestone;  |L  Bean,  N.  Sharon. 

1283.  Limeslone;   W.  Barnard,  N.  Sharoa. 

1384.  Limeslone;  Rumford_Falls. 

1285.  Limeslone;    Rumftird  Fnlla. 

1286.  Limestone;  J   Ricbards.  Winlhrop. 

1287.  Limestone;    Williams,    Wnterville- 
1288-  Limestone;  N.  Broj,  Poland. 

1389.  Limeslone;  G.  h  J.  Tolman,  New  Sharon. 

1290.  Limestone,  in  asbeslua;   I.  Miller,  Union. 

1291.  Limestone;   R.  White,  Dixfi eld- 
1393.  Limestone;    J.  ChBpman,;M(.  Varnon. 
1293.  Limestone;  Witherum,  Abbot. 

J294.  Limeslone;    Crowell,  West  Waterville. 

1295.  Limestone — loose;  Industry,  on  Farmington  Road. 

1396.  Limestone,  Holmao's,  Dixfield. 

IS07.  Limeslone— loose;  Fiercs,  Lexington. 
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1298.  Limestone;  Whitefield. 

1299.  Limestone;  Norton's  MilU,  Strong. 

1300.  Limestone;  Harmony. 

1301.  Limestone;   Livermore  Falls. 

1302.  Limestone;  Rumford  Point. 

1303.  Limestone;  Reed,  No.  2,  Carthage. 

1304.  Limestone;  Oak  Hill,  Turner. 

1305.  Limestone;  Lewiston  Falls. 

1306.  Wood,  Skowhegan. 

1307.  Marble,  containing  Pyrites;  Thomaston. 

1308.  Clouded  marble;  Thomaston. 

1309.  Blue  marble;  Thomaston. 

1310.  Dolomite  marble;  Thomaston. 

1311.  Veined  marble;  Thomaston. 

1312.  Limestone;  Crowell,  Dexter. 

Obs.     This  limestone  occurs  in  large  quantities  at  Dexter, 
and  contains  98  per  cent,  of  pure  carbonate  oflime. 

1313.  Limestone 

1314.  Limestone 

1315.  Limestone 

1316.  Limestone 

1317.  Limestone 

1318.  Limestone 
1.319.  Limestone 

1320.  Limestone 

1321.  Limestone 

1322.  Limestone 


Fish,  Dexter. 

Jennings,  Dexter. 

PuHen,  Dexter. 

B.  Starrett,  Warren. 

Warren. 

D.  Starrett,  Warren. 

Alexander  Starrett,  Warren. 

east  side  County  road,  Phillips. 

West  side  River,  Phillips. 

J.  Whiting,  Phillips. 

1323.  Clouded  marble;    D#  Bullen,  Union. 

1324.  Same. 

1325.  Same. 

1326.  Limestone;  S.  Davy,  Turner. 

1327.  Limestone;  E.  White,  Dixfield. 

1328.  Limestone;   J.  Cole,  Turner. 

1329.  Limestone  with  serpentine;   I.  Miller,  Union. 

1330.  Limestone;  P.  Barrel],  Turnei . 
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1331.  Limestone;  Starks. 

1332.  Limestone. 

1333.  Limestone,  Athens. 

1334.  Limestone. 

1335.  Limestone;  Skowhegtn  Falls, 

1336.  Limestone;  James  Winslow,  New  Sharon. 

1337.  Limestone;  River,  Guilford. 

1338.  Limestone;  O.  Brown,  Vienna, 

1339.  Argillo- ferruginous  limestone  bed  in  slate;  Hampden. 


1340.  Pot  stone 

1341.  Limestone 

1342.  Limestone 

1343.  Limestone 

1344.  Limestone 

1345.  Limestone 

1346.  Limestone 

1347.  Limestone 

1348.  Limestone 

1349.  Limestone 

1350.  Limestone 

1351.  Limestone 

1352.  Limestone 

1353.  Limestone 

1354.  Limestone 

1355.  Limestone 

1356.  Limestone 

1357.  Limestone 

1358.  Limestone 

1359.  Limestone 

1360.  Limestone 

1361.  Limestone 

1362.  Limestone 

1363.  Limestone 

1364.  Limestone 

1365.  Limestone 

H 


Warren. 

containing  galena  and  blende;   Warren. 
£.  Dennis,  Hatmonj. 

containing  galena  and  blende;   Warren. 
Titcomb,  Farmington  Hill. 
Mr.  Druramond,  Winslow, 
Reed,  No.  1,  Carthage. 
J.  Wall,  Winslow. 
G.  Falls,  W.  Waterville. 
Coney,  Farmington  Hill, 
containing  lead  ore;  Warren. 

A.  Starrett,  Warren. 
State  Prison,  Thomaston. 

east  side  County  Road,  Phillips. 

Noyes  &  Crafts,  Jay. 

Varnum,  Temple. 

Crockett's  Quarry,  Thomaston. 

Winter,  Carthage. 

O.  Brown,  Vienna. 

Pullen,  Dexter. 

Batchelder,  Union. 

J.  Richards,  Winthrop. 

E.  Heath,   Whitefield. 

B.  Winter,  Carthnge. 
J.  Waterhonse,  Poland. 
Sylvester,  Norridgewock. 
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1366.  Hydraulic  limestone;   Forks  Kennebec  River. 
1^67.  Same. 

1368.  Limestone;   Wyman,  Belgrade. 

1369.  Limestone,  containing  iron  pyrites;   Beechwood  Quarry, 

Thomaston. 

1370.  Limestone,   containing  iron  pyrites;    Beechwood  Quarry, 

Thomaston . 

1371.  Soft  stone;  Beechwood  Quarry,  Thomaston. 

1372.  Hard  stone;    Beechwood  Quarry,  Thomaston. 

1373.  Marble;  Thomaston. 

1374.  Limestone;   Beechwood  Quarry,  Thomaston. 

1375.  Same. 

1376.  Limestone;   Achorn's  Quarry,  Thomaston. 

1377.  Limestone;  Brown  Quarry,  Thomaston. 

1378.  Junction  of  limestone  and  trap  dyke;   Thomaston. 

1379.  Same. 

1380.  Junction  of  limestone  and  trap  dyke;  E.  Heath,  Whitefield. 

1381.  Junction  of  limestone  and  trap  dyke;  Poland. 

Obs.  In  the  above  specimens,  the  reins  of  trap  rock  are 
not  sufficiently  wide  to  materially  alter  the  appearance  of 
the  limestone. 

1382.  Limestone;    T.  Simpson,  Winslow. 

1383.  Limestone;   I.  Jewett's  Woods,  Whitefield. 

1384.  Limestone;   J.  Winslow,  New  Sharon. 

1385.  Limestone;   Starks. 

1386.  Hydraulic  limestone;   Foster,  Forks  Kennebec. 

1387.  Shell  marble;   Starbord's  Creek;   Machais. 

1388.  Same. 

1389.  Soap  stone;  Talcose  Rock,  Harpswell. 

1390.  Soap  stone;  Orr's  Island. 

1391.  Serpentine  marble;   Deer  Island. 

1392.  Same. 

1393.  Veined  marble;    Morton's  Cove,  Lubec. 

1394.  Same, 

1395.  Marble;  L'Etang,  N,  Brunswick. 
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1396.  Breccia  marble;  PoiQt  of  Maine,  Macbiaa. 

1397.  Blue  shaded  dolomite  marble;  Marsh  Quarry,  Thomaston. 

1398.  Dolomite  marble;  Udiod, 

1399.  Same. 

1400.  Slate;   West  side  KeDnebec— eight  miles  above  Bingham. 

1401.  Same. 

1402.  Same. 

1403.  Slate;   Smith's  Quarry,  Glenborn. 

1404.  Same. 

1405.  Same. 

1406.  Slate;  west  side  of  Kennebec — eight  miles  above  Bingham. 

1407.  Same. 

1408.  Same. 

1409.  Slate;  Miller's  Quarry,  Barnard. 

1410.  Same. 

* 

1411.  Slate;   Palmer's  Quarry,  Barnard. 

1412.  Slate;   Miller's  Quarry,  Barnard. 

1413.  Slate;  Foxcrofl. 

1414.  Slate;  west  side  Kennebec-^eight  miles  above  Bingham. 

1415.  Slale;  Miller's  Quarry,  Barnard. 

1416.  Same. 

1417.  Same. 

1418.  Slate;    Williamsburg. 

1419.  Same, 

1420.  Same. 

1421.  Slate;  Quanlan's  Quarry,  Pushaw  Lake. 


FoisUi  of  the    Tramiium   Series. 

1422.  SpirifiersB  in  compact  greywacke;  half  a  mile  west  Parlin 

Pond,  Canada  Road. 

1423.  Shells  found  tn  a  boulder;  four  miles  south  Kennebec  Forks. 

1424.  TerebratuloB  in  compact  greywacke;    near  Parlin  Pond, 

Canada  Road. 

1425.  Turrttella,  terebratuliB  and  avicula.  in  compact  greywacke; 

one  half  a  mile  east  Parlin  Pond,  Canada  Road. 
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1426.  Tercbratulaj  in  compact  greywtcke;    near  Parlio  Pond, 

Canada  Road. 

1427.  Same. 

1428.  TerebratuIflB. 

1429.  Fossil  shells. 

1430.  TerebratulsB  in  compact  greywacke;  one  half  a  mile  west 

Parlin  Pond,  Canada  Road. 

1431.  TcrebratulsB  and  avicula  in  compact  greywacke;  one  half 

a  mile  west  Parlin  Pond,  Canada  Road. 


MINERALS    AND    ORES. 

1432.  Quartz  crystals;  Livcrmore. 

1433.  Rose  quartz;  Albany. 

1434.  Quartz;  H.  Stinchfield,  Danville. 

1435.  Granular  quartz;  B.  Mathews,  Liberty. 

1436.  Same. 

Obs.  This  mineral  occurs  in  great  abundance  at  Liberty, 
and  can  be  used  to  great  advantage  in  the  manufac- 
ture of  glass. 

1437.  Strass  or  flint  glass. 

1433.  Crystal  glass,  from  Liberty  quartz. 

1439.  Glass  made  of  granular  quartz;  of  Liberty,  Me. 

1440.  Bohemian  glass;  Liberty  quartz. 

1441.  Blue  quartz;  Bucksport.    (Loose.) 

1442.  Quartz;  Diifield. 

1443.  Quartz;  Mt.  Abraham. 

1444.  Mica  and  green  tourmaline;  Paris. 

1445.  Feldspar;  Lewiston  Falls. 

1446.  Smoky  quartz;  Mt.  Fuller,  Boothbay. 

1447.  Quartz;  Solon. 

1448.  Milk  quartz;  Mt.  Blue. 

1449.  Quartz;  Albany. 

1450.  Iron  in  quartz;  Abbot. 

1451.  Milky  quartz;  Bangor. 
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1452*  Feldspar  and  quartz;  Paris. 

1453.  Ferruginous  quartz  rock;  Forks  Keooebee. 

1454.  Feldspar;  Tumble-down  Dick  Mt.,  Peru. 

1455.  Feldspar  and  quartz. 

1456.  Feldspar;  Bog  Pond,  Poland. 

1457.  Compact  feldspar — (loose);  Phillips. 

1458.  Feldspar;  Bog  Pond,  Poland. 

1459.  Feldspar;  Rumford. 

1460.  Staurotide  in  mica  slate;  Windham. 

1461.  Staurotido  in  mica  slate;  Winthrop. 

1462.  Staurotide  in  mica  slate;  Windham. 

1463.  Staurotide  inmicashte;  Mt  Abraham. 

1464.  Staurotide  in  mica  slate;  Winthrop. 

1465.  Same. 

1466.  Staurotide  in  mica  slate;  Farmington. 

1467.  Staurotide;  west  side  river,  Phillips. 

1468.  Beryl;  Albany. 

1469.  Fragment  of  beryl;  Albany. 

1470.  Beryl;  Albany. 

Obs.  Small  crystals  of  this  mineral  are  called  the  emerald, 
and  much  used  in  jewelry. 

1471.  Andalusite;  Bingham. 

1472.  Andalusite;  Mt.  Abraham. 

1473.  Andalusite;  Bangor. 

1474.  Labradorite;  H.  Batchelder,  Union. 

1475.  Black  tourmaline;  Waldoborough. 

1476.  Hornblende;  Raymond. 

1477.  Same. 

1478.  Feldspar  and  mica;  Lewiston  Falls. 

1479.  Tourmaline  in  quartz;  Lewiston  Falls. 

1480.  Black  tourmaline  in  feldspar  and  mica;  Paris. 

1481.  Sablite;  Rumford  Point. 

1482.  Sahlite;  Rumford. 

1483.  Jasper;  Bristol. 

1484.  Jasper;  Salem. 
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H85.  Jasper;  Pkil1ii». 

1486.  Jasper  breccia;  Eddington.     (Loom.) 

1487.  L  feldspar;  Nobleborougb. 

1488.  Spodumene;  Windham.    (Loose.) 

1489.  Protogene;  Winalow- 

1490.  Chlorite;  Raymond.     (Loo«e.) 

1491.  Made;  JVIt.  Abraham. 

1492.  Nodule  pyrites;  Morton  Road  River* 

1493.  Lepidolite;  Paris. 

1494.  Andalusite;   Bangor. 
149-5.  Andalusite;   Bingham. 

1496.  Epidotc;   Raymond.  * 

1497.  Novaculite;   Vurnum,  Temple. 

1498.  Mica;  Tumble-down-Dick  Mt.,  Peru. 

1499.  Mica;   Paris. 

1500.  Garnets;  Rumford  Point. 

1501.  Same. 

1502.  Garnets  and  pnrgasite;  Rumford. 

1503.  Garnets  in  limestone;   Rumford  Falle. 

1504.  Gurnets  in  granite;   Lewiston. 

1505.  Garnets;  Strong. 

1506.  Chlorite;   Cross  Isle,  Machiat. 

1507.  Vase,  made  of  chlorite;  CroM  Island,  MacbiaaL 

1508.  Deorito;    Phillips. 

1509.  Crystals  of  iron  and  arsenical  pjrite«;  Corinoe. 

1510.  Crystals  of  iron  pyrites;  Peru. 
'1511.  Crystals  of  iron  pyrites;    Watenrille. 

1512.  Compact  red  sandstone;  Bay  Chaleor. 

1513.  Bog  iron  ore;  A.  Hinds,  No.  4,  11th  Range. 

1514.  Bog  iron  ore;  J.  Lamb's,  Argyle. 

1515.  Bog  iron  ore;  Rogers,  Dover. 

1516.  Bog  manganese;  Dover. 

1517.  Same. 

1518.  Native  copperas;    S.  Morrill,  Dixfield. 

1519.  Magnetic  iron  ore;  Sandy  River,  Phillips. 
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1520. 
1521. 
1522. 
1523. 
1524. 
1525. 
1526. 
1527. 
1523. 
1529. 
1530. 
1531. 
1532. 
1533. 
1534. 
1535. 
1536. 
1537. 
1538. 
1539. 
1540. 
1541. 
1542. 
1543. 
1544. 
1545. 
1546. 
1547. 
1548. 
1549. 
1550. 
1551. 


Magnetic  iron  ore;  Sandy  River,  Phillips. 

Magnetic  iron  ore — boulder;  Phillips — vein  in  granite. 

Magnetic  iron  ore;    Davis,   Raymond. 

Iron  ore;    D.  Patrick,  Patricktown. 

Yellow  ochre;   Wm.  McCobb,  Bristol. 

Same. 

ron  ore;  A.  Hinds. 

ron  ore;  I.  Miller,  Union.  ^ 

ron  ore;   Wm.  McCobb,  Bristol. 

ron  ore;  A.  Hinds,  Dover. 

rou  ore ;   Proctor,  Winslow. 

ron  ore;  J.  Lufkins,  Rumford. 

ron  ore;  E.  Merrill,  Andover. 


Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bos 


ron;  Robinson's,  Foxcroft. 


ron  ore;   Oak  Hill,  Turner, 
ron  ore;   between  Old  Town  and  Argyle — loose, 
ron  ore;    Starrett,  Warren, 
ron  ore;   H.  Newton,  Andover. 
ron  ore;   A.  Kimball,  Bucksport. 
ron  ore;  E.  Merrill,  Andover. 
ron  ore;   Churchill's,  N.  Portland, 
ron  ore;  J.  Lamb's,  Argyle. 
ron  ore;    Greenbush — loose, 
ron  ore;   Wyman's  Hill,  Farmington. 
ron  ore ;  Tollman,  Thomaston. 
ron  ore;  Rodger's,  No.  2,  10th  Range, 
ron  ore;   Chase,  Dizfield. 
ron  ore;  Bryant,  Anson, 
ron;  David  Leighton,  Harmony, 
ron  ore;   M.  Bradbury,  Greenwood, 
ron  ore;  Argyle. 
Lead  ore;  Jenning,  Dexter. 

Obs.  In  the  above  specimen,  there  i<9  a  very  small  per  cent, 
of  silver,  but  the  veins  are  so  narrow  that  the  ore  connot 
be  worked  to  advantage. 
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1552.  BItck  blende;  near  Stw  Mills,  Binghtm. 

1553.  Plumbago;  west  side  ri?er,  Farmington. 

1554.  Plumbago;   Holman's^  Dixfield. 

1555.  Lead  ore;   Holt,  Rumford. 

1556.  Plumbago;    Phillips. 

1557.  Black  lead;   b.  Holt,  Rumford. 

1558.  Galena;   near  Saw  Mills,  Bingham. 

1559.  Pipeclay;  Washington. 

1560.  Blue  clay;   Avon. 

1561.  Clay;  Argyle. 

1562.  Same. 

1563.  Peat;   J.  Foster,  Avon. 

1564.  Same. 

1565.  Peat;  from  the  farm  of  Elias  Phinney,  Lexington,  Mass. 

Sells  for  ^Q  per  cord. 

1566.  Com,  raised  with  peat  compost — seventy  five  bushels  to  the 

acre;  planted  from  the  tenth  to  the  twentieth  of  May — 
ripe  from  twentieth  of  August,  to  the  first  September; 
farm  of  Elias  Phinney,  Lexington. 


ERRATA    IN    THIRD    ANNUAL    REPORT    ON    THE    OKOLOOT    OF    MAI5X. 

Page  2,  13th  line  from  bottom  for  forbade  read  forbad. 

32,  4tli  lino  from  top  fur  mountain  read  moutUaiiu. 

6i),  dth  line  from  top  after  being  insert  of. 

92,  bottom  Hue  for  lotcer  read  upper. 

97,  14th  line  from  top  fur  draftsmen  read  draftsman. 

138,  13tli  line  from  butt<mi  fur  indigenus  read  indigenous. 

139,  8th  line  from  tup  for  arc  read  were. 

139, 11th  line  frum  bottom  for  stigmariecB  read stigWMric4B*. 
141,  10th  lino  from  bottom  for  sifted  read  silted. 
144,  11th  line  from  top  for  smelting  read  smelling. 

ERRATA    IN    CATALOGUES    APPENDED. 

No.  191,  for  chnjstaUine  read  crystalline. 
209,  for  cnjtalizcd  read  crystallized. 
227,  first  word  should  bo  trilobite. 

31)0,  (obs.)  after  mixed  with  insert  lime  and,  and  aAer ;  but  dele  with  i 
379,  et  seq.  for  Prcsumpscot  Fails  read  slide. 
4G£^,  (o!)s.)  dele  (^'■it  is  also  used  for  making  a  green  dye.**) 
77G,  (obs.)  for  years  read  days. 
885-0,  for  praze  read  prase. 
1 1  HI,  for  olivem  read  olieine. 
1228,  for  Seven  Mill  Brook  read  Seven  Mile  Brook. 
1492,  for  lioad  River  read  Roach  River. 

ERRATA  IN  BAROMETRICAL  TABLE  OF    HON.  DANIEL  8XWALL. 

Dec.    4,  column  of  thermometer — sun  set — for  22  read  24. 

12,  "       "  "  "  "  22  read  24. 

13,  "      "  "  "  "  38  read  26. 
31,        "       "            "                    "  "  34  read  36. 

Jan.  8,  "  "  "  (attached)  »*           "48  read  45. 

10,  "  "  Wind,                            "  N.  read  W. 

12,  "  "  attached  ther.     "           "31  read  37. 

15,  "  "  IJarom.            "           "  29.58  read  29.68. 

24,  "  "  Ther.          sun  rise,   "    9  read  19. 

"  "  "  Barom.         sunset,     "  40  read  30. 

Feb.  22,  "  "  Barom.    sunrise  and  sunset,  insert  29  inches. 

24,  "  "  Ther.     1  P.  M.  in.scrt  \io. 

Mar.    4,  "  "  "        sunset— for  28  read  36. 

6,  "  "  Barom.  sunrise,    "  2i>.65  read  29.60. 

7,  "  **  W<?ather — for  rain  read  snow. 

9,  "  "        Ther.        sunrise — fur  15  read  25. 

28,  "  "  "  1  P.  M.     "  38  read  31. 

29,  "  "       Barom.              "      and  suuset,  insert  29  inches. 
April  5,  "  "  attached  Ther.  sunrise — for  ;J0  read  39. 

27,  "  "  Ther.  suuset,  "  51  read  53. 
May  13,  "  "  Barom.  sunrise,  "  86  road  80. 
June  15,  "  "         Ther.  1  P.  M.  "  82  read  79. 

30,  "  "  attached  Ther.  sunrise,  "  61  read  65. 
July  7,  "  "  Th(;r.  sunset,  "  57  read  74. 
Aug.  5,  "  "               "  sunrise,  "  30  read  ()2. 

"     "  "  "  "  sunset,  "  43  read  74. 

Sept.  2,  "  "  "  sunrise,  "  59  read  49. 

Oct.  12,  "  "  Barom.  sunset,  "  84  read  89. 

28,  "  "               "  1  P.  M.  "  2;).98  read  29.95. 
Nov.   7,  "  "               "                     "  "  30.41  read  30.45. 

28,  "  "  Ther.                   "  "  42  read  22. 

26,  "  "               "                     "  "  39  read  25. 

27,  "  "              "                    "  "  37  read  27. 
30,  "  "              *^  sunset,  "  30  road  34. 

IN   RET.    SOLOMOlf   ADAMS*   TABLE. 

Aug.  17,  column  of  remarks — strike  out  *^  cVeanns  oft.** 
Sept.  SO,        "      "  "  "        "chilly. 
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IBSOLVE  OF  THE  LEGISLATURE  OF  MASSACHUSETTS,  PASSED  MARCH  21, 1836. 

RxsoLTXD,  That  the  Governor  with  the  advice  of  the  Coancil,  Is  hereby  authorized  to  em- 
pkqr  tome  tuitable  person  or  persons  to  make  a  Geolosical  Purvey  of  any  lands  in  Maine, 
WMie  such  Survey,  together  with  the  various  observations  which  the  surveyors  will  have 
opportunity  to  make,  will  probably  lead  to  a  more  accurate  knowledge  of  the  worth  of  th« 
pobllc  domain. 


RESOLVE  OF  THE  LEGISLATURE  OF  MAINE,  PASSED  MARCH  28, 1836. 

RssoLvxD,  That  (in  the  language  of  our  chief  magiBtrate)  a  Geological  Survey  of  this  State, 

men  a  basis  commensurate  with  tlie  magnitude  and  variety  of  its  territory,  is  an  enterprLe 

that  may  rightfully  claim  the  encouragement  of  every  class  of  industry,  as  involving  more  or 

lesi  ot  probable  utility  to  each  and  is  intimately  connected  with  the  advancement  of  the  arts 

;/,/      aad  sciences,  of  agriculture,  manufactures  and  commerce. 

RsioLVXD,  That  the  Board  of  Internal  Improvements  cause  a  Geological  Survey  of  this 
^  State  to  be  made  as  soon  as  circumstances  will  admit,  commencing  in  the  early  part  of  the 
tf,  ^  next  summer,  and  they  are  hereby  empowered  to  appoint  and  contract  with  some  suitable 
^  -        poxon  or  persons  to  perform  the  same. 

t*  RxsoLvxD,  That  it  is  with  pleasure  we  learn  the  intention  of  Massachusetts  to  Join  us  In 

iy  pneecuting  so  much  of  said  Survey  as  shall  pertain  to  the  Public  Ijands — that  we  cordially 

jp-'  •fflbrace  the  opportunity  of  co-operating  with  her  in  this  design  ;  and  that  the  Btmrd  of 

^  Internal  Improvements  are  hereby  directed  to  take  such  measures  as  may  be  necessary  to 

R.  cflbct  this  portion  of  the  contemplated  Survey. 

i'.:  RxsoLTKo,  That  It  shall  be  the  duty  of  the  Board  of  Internal  Improvements  to  lay  before 

*y         the  Legislature,  at  its  annual  sessions,  a  detailed  account  of  the  progress  of  the  Survey, 
r;  ■         tofether  with  the  expenditures  in  prosecuting  the  same. 

>'  RxsoLVKD,  That  the  person  who  shall  be  employed  to  make  the  Geological  Survey,  shall 

|k  be  required  to  select  three  complete  suits  of  specimens  of  all  the  rocks  and  minerals  of  Maine 

I' .  and  depoeite  one  of  them  in  the  Public  Buildings  as  the  property  of  the  State  and  also  one  in 

I  :  each  College  in  the  State. 

V 

t  RXS0I.TXD,  That  the  sum  of  Five  Thousand  Dollars  be  appropriated  fh>m  the  Treasury, 

anbject  to  the  discretion  of  the  Board  of  Internal  Improvements,  and  to  be  expended  by  them 

In  carrying  on  said  Geological  Survey. 


STATE  OF  MAINE. 


1.1  BOAXD  or  iRTXaiTAl.  iMPaOVXMKIITS, 

JuNX  35,  1836. 


I 


OxDxaxD,  That  Messrs.  Hodgdon,  Pilsbury,  and  Burnham,  be  authorized  to  contract  with 
Chaxlxi  T.  JACKsoif  of  Boston,  to  commence  a  Geological  Survey  of  the  State,  subject  to  the 
liiilnictions  of  the  President  of  this  Board,  in  pursuance  of  a  Resolve  of  March  38, 1836. 
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INTRODUCTORY  REMARKS. 


Geology  has  for  its  object  the  natural  history  of  the  earth  on 
which  we  live.  Its  name  is  derived  from  the  Greek  77"),  earth, 
and  l^og,  n  discourse,  and  is  understood  to  signify  the  doctrine 
or  science  of  the  earth.  This  science  investigates  and  describes 
the  structure  of  our  globe,  the  nature  of  its  various  components, 
and  Iho  laws,  which  hnveofibctcd,  and  still  continue  to  produce 
changes  in  its  mass.  It  aims  not  only  to  satisfy  the  curiosity  of 
the  philosopher,  but  to  be  practically  useful  to  every  one,  by 
pointing  out  the  natural  resources  wliich  the  world  offers  to  its 
inhabitants.  Descending  with  the  miner  into  the  darkest  sub- 
terranean recesses,  it  directs,  by  its  light,  his  operations  to  their 
most  successful  results.  It  points  out  with  accuracy  the  struc- 
ture of  the  crust  of  the  earth,  as  far  as  man  has  ever  penetrated 
into  it,  and  lays  down  general  laws,  by  which  we  may  be  guided 
in  searching  into  our  great  resources  in  tho  mincrnl  kinprdoin. 

Thus  certain  rocks  abound  in  metallic  ores,  which  exist  in 
them  in  the  form  of  beds  or  veins  ;  others  are  always  destitute 
of  metallic  treasures,  but  afiord  in  their  place  a  supply  of  valua- 
ble combustibles,  in  the  form  of  coal .  Other  rocks  contain  salt 
springs,  rock-salt  and  gypsum,  which  occur  in  well  known  forma- 
tions. There  are  manv  rocks  also,  which  are  valuable  in  their 
natural  state,  or  become  ho  af\cr  undergoing  c(Ttain  chemical 
operations.  The  situation,  quantity  and  quality  of  such  sub- 
stances are  questions  to  be  decided  by  a  geolorrical  investigation. 

Tho  architect  and  engineer  derive  much  valuable  information 
from  this  science,  for  it  treats  of  the  stability,  or  liability  to 
change,  evinced  by  exposure  of  rocks  to  the  action  of  air  and 
water  and  fire.  It  teaches  them  to  avoid  those  substances  which 
would  cause  a  speedy  decomposition  of  building  stones,  or  deface 
their  beauty. 

Soils  on  which  wo  depend  for  our  daily  bread,  are  known  to  be 
formed  from  the  decomposed  fragments  of  rocks,  mixed  with 
Tariablo  proportions  of  vegetable  and  animal  matter,  and  their 
fertility  depends,  in  a  great  measure,  on  the  proportions  of  the 
mineral  ingredients,  which  they  contain.  The  adaptation  of  soils  3 
to  particular  kinds  of  plants  evidently  depends  on  their  composi-  * 
tion,   as  most  intelligent  agriculturalistB  musV  V\a.\Q  o\k««tN^. 


INTBODL-CTOUy    JIEMAJIKS. 


Seeds,  which  had  lain  dormant  Tor  an  unknown  length  of  time, 
have  been  made  auddcnly  to  germinate  and  spring  up,  on  treating 
the  soil  with  pnrticular  mineral  subxtances,  inch  as  lime,  marl  or 
Bshea,  and  have  astonished  tiie  farmer  by  their  almost  miraculom 
presence  on  mi  unexpected  :apot,  where  he  had  not  sown  the  seed 
in  ([ucslion. 

In  orilcr  to  avail  hitnscll'to  the  utmost  of  the  capabihties  at  the 
soil,  the  practical  farmer  should  iindcrstanii  its  nature,  as  taught 
by  the  }i;colo<ri9t«  and  chemists.  Than,  instead  of  exhausting  hit 
doil,  he  wouUI  eontiuu;illy  add  In  iu  frrtitizing  properties.  One  ' 
of  the  cliicf  reasons  why  farmers  ili.^lrust  what  they  call  "hook 
learning,"  as  contrnKtud  with  aulinil  cNperience,  is  found  in  thi 
fact,  that  they  <li>  »i>l  understand  llic  principltt,  oa  which  the 
amcliorntiuii  uf  the  soil  dcpend.i.  If,  for  instance,  they  read  ia 
books  or  nenspnpcrs  that  lignite,  cnntnining  iron  pyrites,  aulphils 
of  iion,  or  u<i|iprras,  is  used  in  certain  agricultural  distticia  is 
Belgium  for  llie  purjio^o  of  improvins;  a  sail,  and  thai  gre>l 
fertility  is  prmluced  liy  it,  they  do  not  sli>]>  (o  consider  the  princi- 
ples on  whicli  il  uctx  in  that  country,  iind  the  nature  of  the  soil  on 
which  il  priichni-,  mieli  liivurublu  results,  but  proceed  at  once  to 
the  trial  on  their  oww  farms,  where  ihc  soil,  being  of  a  diSereat 
nature,  is,  perhiips,  rendered  totally  bnncii  by  the  very  substaaee 
that  prudueed  leriiiiiy  in  another  country.  Xow  in  the  instance 
which  i  have  m('tJiii.iiii.-il,  which  is  the  result  of  actual  observation, 
the  cause  of  the  dilUrencc  in  the  two  cases  is  simply  ibis.  In 
Belgium,  where  the  decomposing  pyrites  acts  so  favorably,  in  tha 
production  of  whciit  uad  other  crops  of  grain,  the  soil  is  compoMd 
in  a  great  lucasure  of  calcareous  marl,  which,  containing  carbo- 
nate of  lime,  exerts  a  ehcniicnl  aetimi  on  the  sulphate  of  iroa. 
An  exchange  of  eleinenU  takiiii;  place,  sulphate  of  lime,  or  gyp- 
sum, is  furnicJ,  which  is  a  powerl'ul  stimulant  to  vegetation ; 
while  sulphate  of  iron,  or  copperaii,  is  a  most  noxious  poison  to 
plants,  and  when  ]int  upon  a  sandy,  or  clay  and  sand  soil,  destroja 
by  its  action  the  delicate  plants,  as  they  begin  to  put  forth. 

Some  barren  tracts  of  land,  in  the  State  of  IVew- Jersey,  hB*B 
been  rendered  fertile  by  a  just  knowledge  of  the  nature  and 
action  of  a  kind  of  shelly  marl  and  green  sand,  which  abounda  in 
the  vicinity.  I  have  seen  a  sterile  tract  of  red  sandy  soil,  ia 
M as sachu setts,  suddenly  rendered  fertile  by  the  application  of 
marl  dug  up  from  the  bottom  of  a  neighboring  peat  bog .  In  other 
places  an  acid  peat  soil,  which  was  totally  barren,  was  rendere' 
^Artile,  by  carting  up  a  quantity  of  mud  and  muscle  sbellt,  fim 
aeighboring  sea  ahore.    la  >»a\v  v\iftM  VkAwocmi,  the  tnat- 
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meot  of  the  soil  was  indicated  by  geological  and  chemical  priiici** 
pies.  Let  no  intelligent  farmer  therefore,  decry  a  just  and  - 
rational  theory  :  for  such  theories  are  built  upon  a  muhitudo  of 
instances,  while  his  own  observations  perhaps,  are  made  in  a  more 
limited  field,  and  cannot  be  applied  in  other  situations,  where 
the  circumstances  are  diiTcrcnt. 

Agriculture  may  derive  a  great  many  valuable  hints  from 
geology,  while  at  the  same  time  the  geologist  should  respect  the 
experience  of  the  practical  farmer,  and  learn  sedulously  from  him^ 
the  observations  which  he  has  made. 

The  principles  of  agriculture  are  at  present  exceedingly  loose 
and  uncertain,  and  it  is  on  this  account  that  I  beg  leave  to  oflTer 
the  above  remarks,  requesting  each  farmer,  who  has  the  meana 
of  making  researches,  to  experiment  rationally  in  the  amelioration 
of  unfertile  soils.  No  one  respects  more  highly  than  I  do  this 
department  of  human  art,  and  those  who  are  laboring  to  advance 
a  knowledge  of  its  principles. 

By  the  aid  of  geology,  we  are  directed  to  our  great  mineral 
resources,  which  constitute  in  a  measure  the  basis  of  national 
prosperity.  Materials  useful  at  all  times,  in  peace  or  in  war, 
should  be  found,  if  possible,  within  the  limits  of  each  State,  that 
it  may  be  prepared  for  all  emergencies. 

France  was  once  thrown  wholly  on  her  internal  resources,  and 
nothing  but  the  skill  of  her  men  of  science,  saved  her  from  being 
overrun  by  foreign  enemies.  By  the  discovery  of  an  abundance 
of  saltpetre,  iron,  copper  and  lead,  the  genius  of  Berthollet,Monge, 
and  their  compeers,  supplied  her  with  the  immediate  means  of 
successful  defence  ;  while  their  discoveries,  recorded  in  the  ar- 
chives of  science,  have  served  to  aid  in  the  defence  of  other 
countries,  and  among  them  our  own  during  the  war  with  Great 
Britain.  Every  State  that  discovers  within  itself  the  means 
of  support  and  defence,  strengthens  by  that  means  the  whole 
confederacy. 

Besides  the  immediate  advantages  resulting  from  the  discovery 
of  new  substances,  within  the  limits  of  the  State,  we  may  consider 
those  arising  from  the  check,  which  is  given  to  absurd  speculations 
in  pretended  valuable  minerals,  which  may  exist  only  in  the 
imagination  of  the  schemer.  Maine  has  suffered  so  much  from 
such  extravagances,  that  I  need  not  enter  into  the  details  of  many 
absurd  instances,  which  crowd  my  memory.  There  are  few  indi- 
viduals in  the  State  who  cannot  relate  many  examples,  which 
have  come  to  their  knowledge^  of  digging  and  boring  for  coal  in 
primative  rocks,  where  it  never  exisUH-ot  vrotVAn^  Vxoxi  ^^x\v»»« 
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under  the  Kupposition  that  it  was  gold,  or  silver — of  selling  polish- 
ed specimens  of  greenstone  trap-rock,  under  the  idea  that  it  was 
marble,  and  many  other  such  vain  speculations,  which  have  taken 
place,  from  ignorance  of  geoloijy.  Such  absurd  operations  are 
by  no  iiicuns  confined  to  Maine  ;  they  are  carried  on  in  almost 
every  part  of  our  country,  and  injure  public  confidence,  in  all 
proposals,  to  explore  our  mineral  wealth. 

Some  of  the  instances  which  have  come  to  my  knowledge,  were 
evidently  fraudulent  artifices,  but  a  greater  number  proceeded 
from  ignorance  of  the  nature  of  the  substances  in  question. 

Every  citizen  of  Maine  feels,  I  doubt  not,  that  the  throng  of 
wild  speculators,  who  crowded  the  Slate  summer  before  last,  have 
injured  public  confidence  in  the  real  valuable  resources  of  the 
State,  and  produced  a  corresponding  retardation  in  the  business 
and  settlement  of  tlie  country.  Had  a  geological  survey  been 
made  a  few  years  earlier,  this  diiliculty  would  have  been  prevented, 
so  far  as  relates  to  the  minerulogical  resources  of  the  State.  In 
the  course  of  a  short  time  tlip  reaction  of  public  feeling  will  sub- 
side, and  people  will  look  seriously  into  the  real  mineral  wealth 
which  your  State  so  abundantly  contains,  and  successful  opera- 
tions will  be  commenced  so  as  to  render  it  available. 

I  h:ive  spoken  of  a  few  of  the  ordinary  uses  of  Geology,  by 
which  it  appears  that  many  of  the  arts  and  manufactures  are  bene- 
fitted, aiul  human  wants  supplied.  There  are,  however,  higher 
and  nobler  uses  appertaining  to  this  science.  It  opens  to  us  the 
great  book  of  nature,  where  we  may  read  the  eternal  truths  of 
creation,  those  '*  sermons  in  stones''  which  were  written  by  the 
finger  of  the  Almightv,  and  which  bear  indisputable  proofs  of  his 
wisdom,  goodness,  power  and  omnipresence. 

The  world  has  its  history  written  on  its  strata  ;  a  history  so 
interesting,  that  the  most  splendid  fictions  of  the  human  imagina- 
tion sink  into  insignificance  when  compared  with  it,  in  the  same 
measure  as  all  human  productions  must,  when  compared  with  the 
eternal  works  of  the  Creator. 


REPORT. 


To  jETw  Excellency  Robert  P.  Dunlap,  Esq.,  Governor  of 
the  State  of  Maine,  President  of  the  Board  of  Internal 
Iniproveinent. 

Sir — In  accordance  with  a  Resolve  of  the  Legislature 
of  Massachusetts,  passed  on  the  twenty-first  day  of  March 
183G,  I  received  a  Commission  from  the  Governor  of  that 
State,  dated  July  first,  of  the  same  year,  authorizing  me  to 
make  a  Geological  Survey  of  the  public  lands,  "belonging 
jointly  to  the  States  of  Massachusetts  and  Maine.  At  the 
same  time  I  received  proposals  from  the  Board  of  Internal 
■Improvement  in  Maine,  to  make  a  Geological  Survey  of  the 
entire  State. 

Having  travelled  several  times  through  the  State,  and 
knowing  how  vast  was  its  extent  and  how  diflficult  would  be 
the  undertaking,  I  hesitated  at  first,  doubtful  whether  I  should 
be  able  to  accomplish  so  Herculean  a  task  and  do  justice  to 
the  subject. 

Trusting  to  your  aid  and  indulgence  in  the  accomplishment 
of  this  great  work,  I  ventured  to  accept  the  overtures  of  your 
Board,  and  forthwith  entered  upon  the  survey.  Much  difB- 
culty  was  apprehended  and  felt,  from  the  want  of  good 
Geographical  Maps  on  a  large  scale,  for  the  purpose  of 
recording  geological  observations,  but  we  have  succeeded, 
as  far  as  our  means  would  permit,  by  obtaining  a  large  chart 
of  the  coast,  and  correcting  its  errors  as  we  proceeded,  so 
that  we  have  approximated,  as  closely  as  circumstances  would 
allow,  the  actual  state  of  tilings  in  Nature. 

The  ;2[entlcnien  appointed  as  assistant  Geologists  were  Dr. 
T.  Purrington  of  Brunswick,  on  the  part  of  Maine,  and  James 
T.  Hodge  for  Massachusetts. 

Mr.  F.  Graeter  was  engaged  as  draftsman. 
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I  am  hnppy  to  say  that  these  gentlemen  performed  faith- 
fully and  (lili;nreiitly  the  duties  nssi/^ned  them,  and  entered 
upon  their  tasks  with  alacrity  and  zoal. 

Our  wnrin  thanks  are  <hic  t<)  Captain  Uriah  Coolidge,  and 
to  the  olliccrs  and  crew  of  the  Easlport  Cutter  Crawford, 
for  their  kind  and  spirited  exertions  in  our  behalf,  aiding 
frcclv  in  the  !n<»si  'auorious  work,  wliilc  we  were  in  their 
company,  and  otTering  us  every  fueility  for  the  exploration  ot 
the  coast. 

Wherever  we  went  in  the  State,  the  citizens  of  Maine 
appeared  to  feel  a  personal  interest  in  forwarding  our  objects. 
To  particularize  those  who  have  thus  assisted  in  the  survey, 
and  aided  us  by  their  kindness,  would  require  too  much 
time,  and  we  beg  leave  to  tender  here  our  acknowledgements 
to  all. 

The  State  of  Maine  is  one  of  the  most  interesting  sections 
of  our  country,  and  presents  a  great  diversity  of  geological 
facts,  which  arc  important  in  the  advancement  of  the  arts 
and  sciences.     No  other  State   in  the  Union  has  such  an 
extensive  and  varied  rocky  coast,  indented  by  thousands  of 
arms  <>f  the  .sea,  and  estuaries  of  great  rivers.     Although  it 
is  dangerous  of  approach  to  those  ignorant  of  its  formation, 
it  offers  a  va.st  number  of  safe  ami  beautiful  harbors  to  those 
familiar  with  its  topography.     The  inlets  and  bays,  which 
are  formed  by  its  lofty  mural   precipices,  frequently  offer  a 
complete  shelter  against  the  fury  of  the  storm,  so  that  the 
skilful  navigator   may  avail  himself  of  secure  anchorage  and 
await  the  abatement  of  the  gale.     Such  peculiarities  in  the 
topography  of  the  coast,  afford   great  advantages  to  steam 
boats,  not  prepared  to  witiistand  the  fury  of  a  storm  at  sea. 
I  have  premised  the  above  remarks  to  show  the  importance 
of  a  correct  topographical  survey  of  the  -^ea  board  of  the 
State,  and  hope  that  hereafter,  a  correct  chart  may  be  drawn 
from  actual  surveys. 


PLAN  OF   THE    SURVEY. 


In  order  to  take  a  comprehensive  view  of  the  Geology  of 
the  State,  it  became  necessary  to  lay  dovtrn  some  regular 
plan,  according  to  which  the  observations  should  be  distinctly 
noted.  For  this  purpose,  I  thought  it  would  be  most  expe- 
dient, first  to  examine  the  coast,  where  the  action  of  the  sea 
had  laid  bare  the  rocks  so  that  their  structure  and  superpo- 
sition could  be  clearly  ascertained. 

The  frequent  and  deep  indentations  of  the  coast  offered 
us  many  advantages,  by  exhibiting  natural  sections  of  the 
rocks,  of  which  the  promontories  are  formed.  Knowing 
from  former  observations,  that  the  general  direction  of  strata 
in  Maine  is  N.  E.  and  S.  W.  I  found  that  the  coast  section 
would  give  me  the  extent  of  most  of  the  strata  in  a  longi- 
tudinal direction,  while  the  indentations,  bays  and  mouths  of 
rivers  gave  those  of  a  transverse  order.  I  was  anxious  to 
divide  the  State  as  far  as  practicable,  into'  squares,  so  as  to 
intersect  every  rock  on  which  it  is  based,  and  explore  the 
different  beds  and  veins  of  metallic  ores  as  thoy  presented 
themselves  to  view.  This  plan  has  been  followed  and 
advantage  was  taken  of  the  river  courses  to  obtain  the  most 
perfect  views  of  the  strata. 

Tiir^  first  gr'^nt  object  of  the  survey  was  to  ascertain  the 
geological  boundaries  of  the  State.  This  was  effected  as 
follows — The  sea-board  from  Lubec  to  Thomaston  was  care- 
fully examined,  so  as  to  determine  the  nature  and  position  of 
the  different  rocks.  Then  the  St.  Croix  was  explored,  and 
the  line  followed  onward  to  Houlton.  From  that  place  we 
proceeded  to  the  St.  John  river,  and  pursuing  its  western 
bank,  we  obtained  a  section  of  the  strata,  which  cross  the 
public  lands,  and  crop  out  along  the  course  of  that  river. 
At  the  Grand  Falls  we  took  canoes  and  examined  the  rocks 
and  soils  to  the  Madawaska  river.  By  following  this  plan,  it 
will  be  seen  on  inspecting  the  map,  that  we  iiavc  made  a 
reconnoissance  of  two  sides  of  a  very  largi^  «(\ia»x^^  (oxuab:^ 
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the  eastern,  and  northern  boundaries  of  the  State.  Besides 
this  we  have  made  a  great  number  of  minute  surveys  of 
important  localities. 

Last  year  I  explored  a  portion  of  the  State  from  Portland 
to  Lubec,  and  those  observations  arc  now  added  to  the  map,  as 
are  also  my  researches  up  the  Penobscot  to  Williamsburg. 

It  will  be  seen  at  a  glance,  that  a  great  extent  of  country 
has  been  traversed  by  us,  while  on  the  survey,  and  the 
observations  collected  will  serve  as  a  key  to  the  Geology  of  the 
State.  In  exploring  so  wide  an  extent  of  country,  it  is  probable 
that  some  omissions  must  have  taken  place,  and  errors  may 
be  found  in  the  boundaries  of  the  rock  formations.  These 
must  be  added,  and  corrected  in  subsequent  researches,  as  we 
proceed  with  the  work. 

In  addition  to  my  geological  duties,  I  thought  it  might  be 
interesting  to  ascertain,  by  barometrical  measurement,  the 
elevation  of  some  of  the  remarkable  mountains,  and  have 
succeeded  in  two  instances,  which  will  be  found  recorded  in 
the  Report. 


Undeb  this  head  I  shall  describe  the  different  localitiefli 
which  were  examined,  nearly  in  the  order  in  which  they 
were  explored.  This  portion  of  my  Report  will  serve  as  a 
guide  to  those  persons,  who  may  be  desirous  of  visiting  the 
localities  in  question,  cither  for  the  purpose  of  testing  the 
accuracy  of  our  results,  or  for  obtaining  a  knowledge  of  the 
subject  of  which  I  shall  treat. 

FIRST    SECTION. 

It  became  an  interesting  question,  whether  there  occurred, 
in  the  State,  any  of  the  series  of  rocks  which  belong  to  the 
regular  Coal  Measures,  as  exhibited  in  other  parts  of  the 
world.  Having,  on  a  previous  occasion,  ascertained  that 
rocks  of  this  order  were  found  in  Nova-Scotia  and  New- 
Brunswick,  and  that  the  same  kind  of  rocks  occurred  on 
the  St.  Croix  River,  the  President  of  the  Board  of  Internal 
Improvements  desired  me  to  devote  my  attention  first  to  this 
district. 

In  compliance  with  these  instructions,  our  course  was 
directed  to  that  portion  of  the  State  which  forms  the  boun- 
dary between  Maine  and  New-Brunswick ;  and  both  sides  of 
the  St.  Croix  River  were  carefully  explored. 

Moose  Island,  on  which  the  town  of  Eastport  is  built,  was 
first  examined,  with  a  view  of  ascertaining  the  relations  of 
its  rocky  mass  to  the  surrounding  strata.  This  island  consists 
entirely  of  greenstone  trap-rocks,  of  a  compact  texture,  but 
presenting,  in  many  places,  an  irregular,  columnar  structuro. 
It  is  frequently  amygdaloidal,  having  rounded  and  oval- 
ihaped  cavities,  which  are  generally  filled  with  infiltrated 
minerals,  such  as  chlorite,  epidote,  calcareous  spar  and  iron 
pyrites.  This  rock  rests  upon  red  porphyry,  which  is  also 
chaiged  with  abundant  crystals  of  pyrites  of  a  cubic  form. 
The  tnip  rocks  are' also  obienrad  to  rect  upon  itrata  of  flinty 
riato^  which  evidently  owm  iti  indkmitMilo  thfi  Mtiw.^ 


14  TOPOGRAPHICAL  GBOLOOT. 

the  supeTincumbent  rock.     Of  this,  however,  we  ihall  treat 
more  fully  hereafter. 

At  Broad  Cove  on  the  southern  part  of  Moose  Island  we 
observed  n  hirjti-  mass  of  stratified  slatft,  impregnated  willi  a 
small  proportion  of  carbonate  of  lime,  included  between 
hijjh  MiillM  of  trap-rocks,  ami  e\hibiting  rcm3rliab1e  contor- 
tiotis  in  its  strata,  as  if  tliov  limi  bucn  broken  up  and  elevated 
by  subti-rran';nn  p-)-.vi>r.  This  slate  has  n  general  indiiialion 
to  till!  S.  VV. ;  lint  ("vin-^  to  tin:  confusion  in  its  strata,  the 
angle  uf  ihi.-  ilip  ronM  not  l>.:  ostlm  iled.  This  slate  is  filled 
with  nbnii.lant  ini;>ros-Iiins  of  murine  sliclls,  resenibiins  tha 
genera  mytilus,  tfiHIna  an:)  lin^ula;  but  no  remains  of  1  ha 
snbsiaiice  of  thu  shells  could  be  found,  it  havinj  beeo 
entirely  nlisorbuii  by  the  nx-k.  The  following  dia«r)im 
exhibits  the  situation  of  the  rorks  at  Uroad  Cove.  Tho 
precipice  is  fiO  feet  above  tlie  water's  edge. 


A  few  narrow  veins  of  thesulphuretsof  lead  and  copper,  and 
arsenical  iron  nre  found  in  tlie  trap-rocks  on  Moose  Island, 
but  they  ore  too  insignificnnt  to  ba  of  commercial  value. 
Although  the  greenstone  trap-rock  of  Eustpori  is  extremely 
bard  and  slow  uf  disintegration,  it  forms,  when  decomposed, 
an  excellent  soil,  whicli  covers  the  rocks  with  a  thin,  bat 
feriilo  stratum  of  a  dark  brown  loam,  in  which  the  usual 
cnlinnry  vegetables  grow  luxuriantly.  This  soil  is  remarka- 
ble fur  the  excellent  potatoes  which  it  proJuces  and  wbieh 
vie  with  those  of  Nova-Scotia.  Where  this  soil  contains 
any  aeiMiUa  wopottion  of  sulphate  of  iron  or  eoppeiWi  it 
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may  be  amended  by  the  use  of  lime,  which  will  change  the 
delcterions  salt  into  a  vahiable  stimulant  to  vegetation. 

From  Eastport  we  made  an  excursion  by  land  to  Periy, 
tracing  the  extent  of  tlic  rocks  as  we  travelled.  At  the 
northwestern  extremity  of  the  island,  near  the  bridge,  the 
trap-rocks  arc  divided  into  thin,  tabular  sheets,  resembling, 
in  some  measure,  a  stratified  roc!  .  On  the  road  to  Perry, 
we  observed  an  abundance  of  potter's  clay,  such  as  is  used 
for  making  bricks.  Eight  miles  N.  N.  E.  from  Eastport,  we 
came  to  the  outcropping  edges  of  the  new  red  sandstone,  the 
strata  of  whicii  run  E.  S.  E.,  and  W.  N.  W.  and  dip  20®  N. 
This  formation  we  explored  carefully,  along  the  St.  Croix, 
proceeding  in  the  custom  house  boat,  up  the  river,  to 
Calais,  examining  the  strata  on  either  side,  ascending  and 
descending. 

The  whole  coast,  from  Indian  Town  to  Robbinston, 
consists  of  strata  of  red  sandstone,  intersected  by  numerous 
dykes  or  veins  of  greenstone  trap,  which  exhibit,  in  every 
locality,  its  remarkable  action  on  the  rock,  which  it  intersects, 
converting  portions  of  the  sandstone  into  a  breccia  or  trap 
tuff,  forming  amygdaloid,  and  converting  the  sandstone,  fre- 
quently, into  complete  scoriae.  In  the  amygdaloid  are  found 
numerous  nodules  of  calcareous  spar,  coated,  on  their  exter- 
nal surface,  with  a  layer  of  bright  green  chlorite,  geodes  of 
agate,  containing  crystals  of  amethyste  quartz,  apophyllite, 
analcime  and  various  other  infiltrated  minerals,  specimens  of 
which  are  deposited  in  the  collection  made  for  the  State. 

Few  rocks  form  a  more  regular  and  graceful  outline  than 
the  sandstone.  The  overhanging  precipitous  clifls  which 
skirt  the  St.  Croix,  on  either  side,  present  the  observer  with 
peculiarly  picturesque  scenery,  illustrations  of  which  will  be 
found  in  the  atlas  accompanying  the  report.  The  precipices 
at  Lewis  Cove,  in  Perry,  rise  to  the  height  of  50  or  60  feet, 
and  present  a  perfectly  mural  escarpment ;  while  the  lower 
surface  of  the  rock  is  worn  away  by  the  continual  action  of 
the  tide  waters,  so  as  to  undermine  the  cliffs,  and  cause  a 
rapid  degradation  of  the  coast.  The  manner  in  which  the 
sandstone  yields  to  the  action  of  water  is  curious ;  the  clifik 
being  worn  away,  so  as  to  form  rounded  projecting  masses, 
which  give  to  the  rock  an  appearance  6{  heavy,  elephantine 
tffchitecture.    Not  unfrequentlji.  large  portions  of  tUia  ]»dk, 
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arc  detached  from  the  main  land,  by  the  inroads  of  the  sea ; 
and  lofty,  castellated  masses  are  isolated^  and  stand  like 
giants  in  the  midst  of  the  waves.  One  of  the  most  remarka- 
ble of  these  isolated  towers  is  found  at  Lewis  Cove,  Perry. 
It  is  a  single  mass  of  red  Findstonc  thirty-eight  feet  high, 
and  worn  at  its  base  so  that  it  is  but  cisjhtccn  feet  in  diame- 
ter.  Its  summit,  which  is  2-1  feet  in  diameter,  is  clothed 
with  verdure,  and  suj)|)orts  a  number  of  forest  trees.  This 
tower  has  received  the  appellation  of  the  Pulpit  Rock. — [See 
Plates.] 

Near  this  place  we  discovered  the   charred  remains  of 
fossil  plants  in  the  fine  red  sandstone,  a  little  north  of  Pulpit 
Rock.     These  fossils  arc  tlie  remains  of  fuci  or  marine  plants, 
and  are  contained  in  the  solid  rock,  seven  feet  above  the 
base  of  the  cliif.     \\-q  traced  the  red  sandstone  along  the 
coast  to  Liberty  Point,  where  a  remarkably  coarse  breccia, 
consisting  of  square  and  angular  masses  of  red  porphyry 
slate  and  greenstone   tra[)  is  found;  the  blocks  of  porphyry 
being  not  unfrequcntly  from  one  to  two   feet  in  diameter. 
[See  Platk.]     Crossing  the  channel,  we  visited  St.  Andrews 
and    traced  the  same    rock    through   that  town.     At  Joe's 
Point,  St.  Andrews,  we  discovered  another  large  dyke  of  trap 
whicii   traverses  and  overlies  the   sandstone  at  that  place. 
The  strata  of  sandstone   here  consist  of  layers  of  fine  and 
coarse  varieties,  with  beds  of  grey  sandstone  alternating  with 
them.     The  strata  run  E.  N.  E.  and  W.  S.  W.  and  dip  17® 
E.  S.  E.     Following  our  course  up  the  river,  we  soon  dis- 
covered that  the  sandstone  does  not  continue  above  Liberty 
Point  in  Robbinston ;  but  a  rock  consisting  of  a  bright  red 
felspar,  with  a  few  particles  of  hornblende  occurs,  forming  a 
beautiful  variety  of  sienite,  which  appears  to  be  of  the  same 
geological  age  as  the  red  porphyry  before  described.     This 
rock  extends  to  an  eminence  called  the  Devil's  Head,  and 
forms  the  entire  mass  of  Neutral  Island  in  the  middle  of  the 
river.     The  red  sienite  of  which  we  have  spoken,  is  traversed 
by  numerous  fissures,  so  that  it  is  difficult  to  obtain  large 
blocks ;  otherwise,  it  would  form  a  beautiful  stone  for  archi- 
tectural purposes.     It  may  however  be  wrought  into  elegant 
articles  of  ornament,  and  will  take  a  fine  and  durable  polish. 
At  Calais  we  found  a  coarse  variety  of  hornblende  rock, 
conBiating  of  large  irreg^Y^x  ct^vtAls^  and  masses  of  horn- 
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blende  and  felspar.  Near  Bog  Brook  we  examined  a  quarrjr 
of  beautiful  granite  which,  is  extensively  quarried  by 
Mr.  Whiddcn  of  Calais.  This  granite  consists  of  a  delicate, 
rose-colored  felspar,  black  mica  and  quartz,  united  with 
great  regularity,  and  presenting  a  very  smooth  surface 
when  broken.  It  splits  into  large  and  perfect  blocks, 
admirably  adapted  for  architecture.  Masses  have  here  been 
obtained  wh'ch  would  weigh  sixty  tons.  There  can  be  no 
doubt  that  this  locality  is  of  great  value,  since  it  is  situated 
favorably,  it  being  only  half  a  mile  from  the  river,  and  on  an 
elevated  spot,  so  that  the  blocks  can  be  easily  transported. 
Having  learned  that  granite  and  hornblende  rock  con- 
tinued for  some  distance  above  Calais,  we  did  not  think  it 
advisable  to  proceed  farther  up  the  river  at  this  time,  and 
deferred,  until  a  subsequent  visit,  the  exploration  of  this 
section.  Returning,  we  visited  all  the  most  important  locali- 
ties of  red  sandstone  before  noticed,  and  laid  down  on  the 
map  its  extent,  and  the  situation  of  all  the  important  dykes 
and  beds  which  it  contains. 

From  the  observations  which  we  have  been  able  to  make, 
it  will  appear,  that  the  sandstone  here  described  is  a  conti- 
nuation of  that,  which  exists  in  New-Brunswick,  and  in  which 
the  bituminous  coal  of  the  Grand  Lake  is  probably  contained* 
It  will  however  be  impossible  for  me  to  speak  positively  on 
this  subject,  until  I  have  visited  that  district ;  for  no  survey  of 
that  region  has  ever  been  made.  It  is,  however,  an  undoubt- 
ed fact,  that  the  sandstone  in  question  is  identical  with  the 
red  sandstone  of  Nova-Scotia  which  contains  gypsum,  salt 
springs  and  coal.  In  a  subsequent  excursion  around  Lubec 
Bay,  we  found  a  salt  spring,  which  issues  from  tlie  soil,  near 
the  junction  of  this  sandstone  with  the  argillaceous  limestone 
rock,  above  the  Lubcc  lead  mines.  The  new  red  sandstone 
rests  directly  on  the  transition  limestone  at  Pembroke.  It 
occurs  also  at  Red  Head,  Nutter's  Point,  where  it  is  of 
an  exceedingly  fine  texture,  and  will  serve  perfectly,  for 
the  manufacture  of  hones  and  fine  grindstones  for  delicate 
tools. 

If  coal  really  occurs  in  this  sandstone,  it  should  be  found 
between  the  village  of  Pembroke  and  the  St.  Croix  River. 
In  the  present  state  of  our  knowledge  of  the  couiv\rj/\\.\A 
impossible  to  say  more  respecting  the  occunence  oi  co^Ssi 

3 


18  TOPOGRAPHICAL    GCOLOQT. 

this  section.  It  not  unfrequently  happens  that  some  members 
of  the  coal  series  are  wanting,  which  may  possibly  be  the 
case  here.  It  is  however  worthy  of  exploration;  and  by 
boring  through  this  rock  in  a  few  places,  the  question  may 
be  settled,  at  little  CApense,  to  those  who  may  enter  on  the 
task. 

Should  no  such  operations  be  carried  on  before  the  next 
year,  I  hope  to  be  allowed  to  extend  my  researches  to  the 
known  coal  regions  of  New-Brunswick,  on  the  Grand  Lake, 
when  more  light  may  be  obtained  on  this  important  subject. 
The  numerous  irregularities  to  which  our  coal  measures  are 
subject,  render  it  difficult,  if  not  impossible,  to  trace  them, 
without  the  aid  of  immediate  comparisons  of  one  section  with 
another.  No  geological  observations  would  imply,  that  the 
red  sand  stone  in  question  should  not  contain  coal ;  for  if 
it  should  be  found  equivalent  to  the  new  red  sandstone  for- 
mation of  Europe,  it  will  belong  to  the  upper  coal  series. 
The  occurrence  of  a  salt  spring  at  its  junction  with  the 
limestone  appears  to  favor  this  supposition. 

SECTION    SECOND. 

Our  next  object  was  to  examine  the  whole  circuit  of  Lubec 
Bay,  in  order  to  ascertain  the  nature,  order  and  extent,  of  the 
various  rocks,  which  there  exist.  Although  this  bay  has  one 
of  the  most  irregular  and  complicated  coasts  that  can  be 
found  in  the  whole  State,  and  is  said  to  have  more  than  150 
miles  of  sea  coast,  by  the  aid  of  Capt.  Coolidge  and  Solomon 
Thayer,  Esq.,  who  were  well  acquainted  with  all  its  indenta- 
tions, we  were  able  to  accomplish  the  survey,  with  regularity, 
in  a  rapid  manner.  The  cutter  took  us  swiftly  from  one 
station  to  another,  and  the  activity  of  the  boat's  crew  enabled 
us  to  visit  all  the  important  localities,  which  were  carefully 
examined,  and  specimens  of  every  rock  and  mineral  were 
secured.  During  my  excursions  in  tlie  summer  of  1835,  I 
had  an  opportunity  of  learning  what  questions  were  here  to 
be  decided,  and  consequently  was  enabled  to  economize 
time,  by  proceeding  at  once  to  the  localities.  At  the  Lubec 
plaster  mills  there  is  an  interesting  deposit  of  recent  shells, 
which  were  discovered  in  excavating  a  canal  from  South  to 
JBummeries'  Bay.  This  canal  was  made  for  the  purpose  of 
farnishinir  tide  DOwer.  tomo^^  \5\^  N«a\«iN«\«iA%  ^fthe  mills, 
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used  in  cracking  and  grinding  gypsum.    In  removing  the 
earth,  consisting  of  alternating  layers  of  clay  and  sand,  from 
this  excavation,  marine  shells  were  disclosed  in  regular  layer! 
imbedded  in  the  clay.    The  earth  was  dug  out  from  betweeil 
high  rocks  to  the  depth  of  30  feet.    The  bottom  of  the  canal 
is  18  feet  above  low  water  mark,  and  is  70  rods  long  and  27 
feet  wide.    Its  direction  is  from  N.  W.  to  S.  E.    The  solid 
rocks  which  form  the  banks  of  this  canal,  are  of  greenstone 
trap,  of  a  very  compact  kind.    Their  surfaces,  however,  have 
been  worn  by  the  former  action  of  the  sea,  which,  anciently, 
must  have  dashed  against  their  sides.     Now  they  are  far 
removed  from  the  reach  of  the  waves,  and  the  circumstances 
under  which  they  were  formerly  exposed,  remain  to  be 
accounted  for.    We  measured  the  height  of  the  rocks  on  the 
N.  E.  side  of  the  canal,  and  found  them  to  attain  an  eleva- 
tion of  56  feet  above  its  bottom.    On  the  sides  of  these 
rocks,  at  an  elevation  of  36  feet  above  the  bottom  of  the 
canal,  and  26  feet  above  high-water  mark,  occur  the  remains 
of  barnacles  attached  to  the  rock.    The  clay  and  mud,  which 
was  dug  from  the  place,  was  filled  with  myriads  of  shells 
belonging  to  recent  species,  such  as  now  live  on  the  neigh- 
boring sea  coast.    All  the  different  species,  which  we  collected 
at  this  place,  have  been  distinctly  recognized  by  concho- 
logists.    They  are  the  pecten  pslii,  saxicava  distorta,  mya 
mercenaria,  mytilus  edulis,  venus, — ^modiola  papuana. 

The  sea  now  never  attains  this  elevation  ;  yet  it  is  evident 
from  the  position  in  which  these  shells  are  found,  and  the 
attachment  of  barnacles  to  the  rocks  in  place,  that  the  sea 
<mce  stood  over  the  very  spot,  where  these  marine  relics  are 
deposited.    Has  the  level  of  the  sea  become  depressed,  or 
have  the  rocks  been  elevated  ?    To  answer  these  questions  I 
would  observe,  that  it  would  be  difficult,  if  not  impossible, 
to  account  for  a  subsidence  of  the  waters  here,  without  a 
general  change  of  level  in  the  ocean ;  and  this  is  not  proved 
to  have  taken  place.     We  cannot  suppose  a  partial  subsi- 
dence of  the  waters  ;  for  the  bay  communicates  freely  with 
the  ocean,  and  the  level  would  be  invariably  maintained. 
The  concurrent  testimony  of  all  geological  observers  is  in 
&vor  of  a  change  of  level  in  the  land,  by  elevation ;  and 
such  a  change  appears  to  have  takfltt  phm  bmet^VlB^^iDi^ 
leeent  Zodogieal  period. 
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The  following  diagram  shews  the  present  condition  of  this 
caoKl. 


The  piaster  mills  which  arc  supplied  by  tiiis  canal,  are  the 
only  works  of  the  kind  in  our  country-  Thoy  were  erected 
in  1834,  and  have  ever  since  been  in  active,  and  profitable 
operation.  They  are  provided  with  eight  submerged,  react- 
ing water  wheels,  which  move  with  great  rapidity,  and  carry 
all  the  machinery,  used  for  cracking  and  grinding  the  plaster. 
Each  cracker  supplies  two  pair  of  mil!  stones  ;  and  the  gyp- 
sum, being  carried  by  an  inclined  railway,  to  the  upper  room, 
is  sent  down  again  through  tlic  mill  in  a  fine  powder,  which 
is  received  directly  into  casks,  and  packed  for  sale.  In  1835, 
these  mills  ground  10,000  tons;  1330,  12,000.  They  are, 
however,  capable  of  furnishing  20,000  tons  per  annum.  The 
crude  gypsum  costs  $1  8TJ  per  ton,  at  the  mills ;  and  when 
ground  sells  for  $5  per  ton.  There  arc,  besides  the  grinding 
mills,  several  furnaces  for  calcining  the  plaster,  so  as  to  form 
stucco,  and  employ  five  large  iron  kettles,  in  which  the 
ground  plaster  is  healed,  in  order  lo  drive  off  its  water,  so 
as  to  convert  it  into  that  substance.  The  present  year, 
15,000  ticrcesof  gypsum  will  be  converted  inlo  stucco.  The 
crude  gypsum  is  furnished  by  supplies  from  Nova  Scotia, 
and  New  Brunswick.  We  were  favored  with  the  above  par- 
ticulars through  the  politeness  of  Mr.  Fowler,  superintendent 
of  the  works.  I  have  inserted  them  here,  on  account  of 
their  statistical  value. 

From  the  plotter  mills  we  went  to  Rogers'  Island,  where  the 
trap  rocks  are  seen  cutting  through  the  argillaceous  lime- 
atoae,  and  restinKi  tn  mass,  on  \v&  i\raX&.    \xt>^»  Snunsdiate 
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vicinity,  the  limestone  is  filled  with  numerous  veins  of  calca- 
reous spar.  The  stratified  rock  runs  W.  by  N.  and  E.  by  S. 
and  dips  32°  N.  by  E.  This  Island  is  precipitous,  its  sides 
rising  like  a  wall,  from  50  to  GO  feet,  vertically.  On  its 
S.  W.  side  may  be  seen  strata  of  the  limestone,  distorted  and 
broken  up  by  the  intrusion  of  the  trap  rocks. 

Passing  through  the  thoroughfare,  we  examined  the  strata 
of  slaty  limestone,  found  on  the  farm  of  Col.  Trescott  and  at 
Lawrence's  mill  brook.  At  both  these  localities,  we  found  an 
abundance  of  fossil  shell  impressions  in  the  rocks.  Such  as 
are  represented  in  Plates  i.,  ii.,  in.  They  appear  to  belong 
to  the  genera  anomia,  tcrcbratula,  lingula,  mytilus  and  telina. 

At  Comstock's  Point  we  examined  the  limestone  rocks, 
which  there  abound.  The  rock  is  the  argillo  ferruginous 
limestone,  and  is  of  a  dark  blue  color.  It  contains  many 
nodules,  of  an  oval  form,  which  are  highly  calcareous.  The 
strata  run  N.  N.  E.  and  S.  S.  W.,  and  dip  22^'  S.  S.  E.  This 
rock  is  intersected  by  numerous  dykes  of  trap  rocks,  and 
contains  veins  of  white,  yellow,  and  rose  colored  caJcai;eous 
spar,  which  are  found  in  the  vicinity  of  the  dykes.  This 
limestone  has  been  singularly  broken  up  by  the  trap  rocks, 
which  have  run  into  it  in  perpendicular  and  lateral  veins. 
Remote  from  the  dykes,  impressions  of  fossil  shells,  like  those 
formerly  noticed,  are  discovered.  Lime  was  formerly  burnt 
at  this  place  by  its  present  proprietor,  Mr.  Taft  Comstock, 
who  informs  me  that  it  was  of  good  quality.  Between  Bassett's 
Creek  and  Straight  Bay  it  has  been  estimated  that  there  are 
upwards  of  2,000  acres  of  limestone,  of  similar  quality. 

From  the  composition  of  the  limestones  found  in  this  vicin- 
ity, I  should  think  that  hydraulic  cement  might  be  made  from 
the  argillaceous  varieties.  I  believe,  however,  the  attempt 
has  never  been  made  to  test  the  propriety  of  such  operations. 

At  Gove's  Point,  near  the  extremity  of  Seward's  N«ck, 
the  trap  rocks  are  observed  to  overlie  red  porphyry,  and  a 
breccia  composed  of  fragments  of  porphyry  and  greenstone 
trap.  On  the  western  side  of  this  neck  of  land,  two  miles 
from  Gove's  Point,  numerous  veins  of  micaceous  specular 
iron  are  found,  included  in  the  porphyry.  They  are  seldom 
more  than  eight  inches  wide,  and  consequently  are  not  of 
cominercial  value.    The  porphyry  at  this  place  Va  c^wifnins^ 
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and  forms  high  precipices,  attaining  an  elevation  from  40  to 
70  feet  above  the  sea,  presenting  a  hard  and  rugged  outline. 

Hog  Island  consists  of  slate  rocks,  and  breciciated  porphyry, 
Composed  of  angular  pieces  of  porphyry  $nd  greenstone. 
A  narrow  vein  of  sulphurct  of  lead  occurs  at  this  place  near 
the  waters  edge.  It  is  in  a  vein  of  quartz,  one  foot  wide, 
which  is  too  hard  to  be  advantageously  wrought  for  the  lead. 

Leaving  this  Island,  wc  proceeded  to  the  Ramsdel!  farm, 
belong) nij  to  Mr.  Taft  Comstock.  Here  we  observe  the 
junction  of  the  trap  rocks  with  argillaceous  and  calciferous 
slates,  which  arc  overlaid  by  heavy  masses  of  the  trnp,  which 
has  been  forced  through  them,  and  spread  out  on  their  upper 
surface.  The  two  rocks  arc  blended  at  the  point  of  contact, 
and  a  breccia  formed  of  their  fragments.  The  slate  is 
changed  into  a  very  compact  kind  of  novaculitc. 

Proceeding  towards  the  Lubec  lead  mines,  wc  discovered 
an  abundance  of  fossil  shells,  in  the  blue  limestone.  The 
strata  run  N.  and  S.  and  dip  to  the  East  38^.  This  limestone 
has  numerous  veins  of  calcareous  spar,  which  abound  near, 
and  in  contact  with,  the  trap  dykes  that  intersect  its  strata. 
A  small  vein  of  galena,  a  few  inches  wide,  occurs  at  this 
place. 

Arrived  at  the  lead  mines,  we  examined  their  situation, 
beginning  at  the  North  and  proceeding  Southerly.     These 
mines  are  situated  on  the  estate  of  Mr.  John  Ramsdell,  on 
the  western  side  of  South   Bay,   and  four  miles  west  from 
Lubec.     They  are  contained  in  an  argillaceous  limestone, 
like  that  formerly  noticed,  and  the  veins  are  found  at  the 
points  where  that  rock  has  been  traversed  by  dykes  of  trap. 
The  strata  of  limestone  run  N.  W.  and  S.  E.  and  dip  S.  W.  35®. 
These  veins  of  lead  ore  were  discovered  in  1S32,  and  have 
been  wrought  during  the  summer  months  of  two  years.    The 
northern  vein  runs  in  an  E.  and  W.  direction,  and  dips  South 
80^.    It  is  mixed  with  yellow  sulphuret  of  zinc,  and  calcareous 
spar,  the  whole  vein  being  three  feet  wide.     In  exploring 
this  vein,  a  drift  or  gallery  was  excavated,  in   a  westerly 
direction,  following  the  vein  in  its  course.     This  drift  we 
measured,  and  found  that  it  extended  into  the  rock,  to  the 
distance  of  60  feet.     A  perpendicular  shaft  or  well  was  sunki 
in  the  middle  of  the  gaWei^ ,  \.o  \^q  Al^^v^  ^{  16  Aati  9Bi 
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another  at  the  mouth  of  the  mine  13  feet  deep.  These  pits 
were  sunk  for  the  purpose  of  attacking  the  vein  at  a  lower 
level.  They  were  both  filled  with  water,  so  that  we  could 
not  enter  them.  It  was  observed  by  the  miners,  that  the 
vein  widened  as  it  descended.  But  this  we  could  not  deter- 
mine at  this  mine,  but  such  is  certainly  the  case  with  a  small 
vein  of  the  same  ore  in  the  clilf  by  its  side,  which  is  sii 
inches  wide  at  the  bottom,  while  it  is  nipped  ont,  at  the 
height  of  six  feet,  shewing  that  the  vein  must  have  been 
injected  from  below.  The  following  diagram  shews  the 
eituation  of  this  vein. 


b  i  Bmken  nnd  diiioried  ilrala  filled  wiih  ealeareoiu  tpv. 

(  Narrow  vein  of  galenn,  nipped  out  b1  the  lop. 

D  Dril). 

E  SbaH. 
Seventy  yards  south  from  (his  mine,  is  found  another  vein 
of  galena,  contained  in  a  blue  limestone,  at  the  junction  of 
that  rock  with  the  greenstone  trap.  This  vein  is  two  and  a 
half  feet  wide,  and  is  contained  in  a  gangue  of  quartz  and 
compact  felspar,  and  is  known  to  theminers  by  the  name  of 
hard  vein.  It  intersects  an  abrupt  precipice  of  limestone, 
which  is  nearly  100  feet  high,  and  is  seen  on  the  face  of  the 
cliff.  A  drift  has  been  excavated  into  this  rock,  following 
the  vein  in  a  westerly  direction,  to  the  distance  of  155  feet 
The  miners  found,  in  their  operations,  that  this  vein  had  been 
thrown  out  to  the  south  by  a  shift  or  fault,  and  proceeding 
in  that  direction,  it  woi  rscoverad  «nd  funonA^    t^  '^v(^ 
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mylilus,  &.c.  On  the  shore  of  the  creek,  at  this  place,  i> 
found  a  saline  spring,  which  breaks  out  through  a  bed  of  clay. 
Its  outlet  was  formerly  above  high  water  mark,  but  has  been 
displaced  by  a  slide  in  the  bank,  so  that  it  is  now  accessible 
only  at  half  tide.  As  it  was  covered  with  the  sea,  when  we 
visited  the  spot,  we  engaged  one  of  the  inhabitants  to  obtain 
a  quantity  of  the  water  when  the  tide  subsided  ;  and  were 
shortly  afler  furnished  with  a  half  barrel  of  it,  which  I  have 
since  analyzed  for  the  purpose  of  determining  its  nature  and 
value.  This  spring,  according  to  Mr.  Solomon  Thayer, 
furnishes  more  than  four  hogsheads  of  water  per  hour,  and 
near  it  is  found  another  spring  charged  with  carbonate  of 
iron. 

We  proceeded  to  examine  the  rocks  at  Nutter's  Cove  in 
the  town  of  Perry,  where  there  is  a  remarkable  disturbance 
exhibited  in  the  strata  of  argillaceous  limestone,  at  the 
junction  with  the  traii-rocks.  The  appearance  of  the  strata 
shews  evidently,  that  they  have  been  broken  op,  by  the 
upheaving  of  the  neighboring  trap  dyke. 

The  following  diagram  illustrates  this  section. 


The  dip  of  the  limestone  remote  from  the  dyke,  is  to  the 
N.  W.,  and  contains  abundant  casts  of  fossil  shells,  such  as 
have  been  described.  Whore  the  trap  cuts  through- this 
rock  the  strata  are  turned  up  and  curiously  contorted ;  while 
abundant  narrow  veins  of  calcareous  spar  traverse  it,  near 
its  junction  with  the  upheaved  rock.  The  greenstone  trap 
lit  this  place,  appears  to  belong  to  the  same  dyke  which 
trereraeB  the  red  sandstone  at  Loring's  cove,  and  contains 
many  of  the  same  kinds  ot  wime«\»,-wVi\^Ai ««  found  there. 
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The  direction  of  ihe  dyke  serves  also  lo  identify  it  with  the 
one  exemined  at  that  place.  A  breccia,  composed  of  angular 
and  rounded  pieces  of  porphyry  and  trap,  is  found  at  this 
place. 

On  Nutter's  point  a  very  fine  and  compact  variety  of  red 
sandstone  occurs,  suitable  for  hones  and  whetstones  for  fbe 
tools,  and  is  used  for  this  purpose,  it  being  preferred  to  the 
best  Turkey  oil-stone.  This  sandstone  is  curiously  altered 
by  the  trap  rocks,  in  contact  with  it,  to  which  it  evidently 
owes  its  compact  texture  and  columnar  structure.  It  is 
extremely  hard  and  difficult  to  break,  and  where  it  has  a 
columnar  structure,  the  masses  separate  into  small  square 
fragments  an  inch  or  two  in  diameter.  In  some  places, 
where  it  is  more  compact,  largei:  pieces  can  be  obtained. 

We  next  examined  a  tract  of  land,  situated  in  the  town  of 
Pembroke,  belonging  to  Mr.  Hardon  Clarke.  The  rocks  on 
this  estate  consist  of  the  argillaceous  limestone,  filled  with 
innumerable  impressions  and  castB  of  fossil  shells.  Near  the 
shore,  we  obtained  a  great  variety  of  these  fossils,  which 
are  very  important,  in  determining  the  relative  age  of  the 
rocks,  in  which  they  are  found.  Among  those  which  we 
have  recognized,  arc  three  distinct  species  of  an  extinct 
crustaceous  animal  called  the  irilobite,  two  of  which  belong 
to  the  genus  asaphus,  and  the  other  to  the  calymene.  It 
is  highly  probable  that  all  these  species  will  prove  to  be 
new,  as  they  differ  from  any  which  I  have  seen  figured. 
[See  Plates.] 

Several  species  of  the  genera  terebratula,  productua 
mytilus,  tellina,  and  venus,  were  obtained,  as  were  also 
casts  of  encrinilcs  and  orthoceratites.    [Sec  Plates,  i,  ii,  hi.] 

This  rock  has,  like  many  others  which  I  have  mentioned, 
been  broken  through  by  numerous  trap  dykes,  four  of  which 
were  measured.  Veins  of  calcareous  spar  occur  near  the 
point  of  contact  of  the  two  rocks. 

Hersey's  Head,  situated  near  this  place,  consists  of  the 
same  kind  of  limestone  I  have  just  noticed,  and  is  overlaid 
by  a  powerful  mOss  of  trap-rocks,  which  form  an  overhanging 
precipice.  In  this  limestone,  occur  remains  of  fuci  or  marine 
plants.  The  same  rocks  are  found  oo  the  whole  extent  of 
Ihe  coast  from  this  place  nearly  to  Pembroke  Tillage.    N«wc 
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the  foundry,  wo  again  discovered  a  fine  red  sandstone, 
which  crops  out  by  the  road  side,  and  extends  some  distance. 
This  rock  is  stratified,  and  runs  N.  N.  E.,  and  S.  S.  W.,  and 
inclines  to  the  S.  S.  E.  15^  .  It  is  evidently  a  continuation 
of  the  strata  which  we  had  formerly  observed  on  the  St.  Croix. 
It  rests  on  the  blue  argillaceous  limestone,  which  we  have 
described,  and  evidently  belongs  to  a  more  recent  formation 
than  that  rock. 

During  our  excursions  in  Pembroke,  we  took  occasion  to 
visit  the  iron  foundry,  which  was  erected  there  a  few  years 
ago,  and  carried  on  its  operations  for  some  time,  the  supplies 
of  iron  ore  having  been  obtained  from  the  mines  of  Nictaure, 
Nova-Scotia.  The  speculation  did  not  prove  advantageous 
to  the  proprietors,  and  the  Works  have  been  abandoned,  and 
are  now  in  ruins.  A  large  heap,  consisting  of  perhaps  100 
tons  of  the  Nova-Scotia  iron  ore,  now  lies  neglected  in  the 
foundry. 

From  Pembroke  we  made  an  excursion  up  to  the  village 
of  Dennysville,  following  the  river,  in  a  boat,  to  that  place, 
and  examining  the  rocks  on  either  side  as  we  proceeded. 
Owing  to  the  rapidity  of  the  tides,  numerous  whirlpools 
are  formed,  which  are  extremely  difficult  to  pass  through, 
and  continual  danger  is  experienced,  of  being  overturned 
by  the  irregular  and  tumultuous  rushing  of  the  current 
among  the  rocks.  Although  we  did  not  succeed  in  adding 
many  new  and  interesting  specimens  to  our  geological  col- 
lection, during  the  cruise  to  Dennysville,  we  learned  the 
nature  and  extent  of  the  different  rocks,  which  there  occur. 
They  consist  of  a  very  hard  kind  of  trap-rock,  and  of  clink- 
stone, a  variety  of  trap  containing  a  very  large  proportion  of 
compact  felspar,  and  distinguished  by  its  metallic  sound,  when 
struck  by  a  hammer,  from  whence  it  derives  its  name. 
Although  this  rock  is  of  a  black  color  internally,  it  becomes 
white  on  its  exposed  surface,  so  that  it  may  be  mistaken  at  a 
distance  for  granite,  or  for  white  limestone.  Rocks  presenting 
this  appearance  may  be  seen  in  the  river  and  along  its  banks. 

We  made  several  excursions  to  Deer  Island,  Campobello, 
and  other  islands  in  the  mouth  of  the  bay,  where  we  found 
the  rocks  to  consist  almost  entirely  of  greenstone  trap,  some- 
times  including  porphyry  vind  slate.    Small  veins  of  magnetic 
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iron  ore  are  found  on  Deer  Island.  None  that  I  have  seen 
there  are  of  sufficient  magnitude  to  afford  supplies  to  a  blast 
furnace. 

At  Clam  Cove,  on  Deer  Island,  indistinct  impressions  of 
fossil  shells  may  be  observed  in  the  trap-rocks.  These  im- 
pressions have  been  evidently  taken  from  the  subjacent  slaty 
limestone,  with  which  the  trap-rock  is  blended.  Campo- 
bello  presents  lofty  overhanging  precipices,  of  irregularly 
columnar  trap-rocks,  which,  on  the  eastern  side  of  the  island, 
attain  an  elevation  of  nearly  1 50  feet  above  the  level  of  the 
sea.  This  rock  is  like  that  before  described,  vesicular  and 
amygdaloidal  at  the  base  of  the  cliff,  while  it  is  columnar 
above.  In  the  vicinity  of  Lubec  village,  the  same  kind  of 
rocks  are  seen  resting  on  slate  and  limestone,  through  which 
they  have  been  elevated.  At  the  narrows,  it  is  this  rock, 
concealed  beneath  the  waves,  that  renders  navigation  there 
so  dangerous  to  those,  who  are  not  perfectly  familiar  with  the 
situations  of  the  ledges.  It  is  an  exciting  scene  to  view  the 
daring  intrepidity  of  the  Quoddy  fishermen,  as  they  rush  on 
the  tide  through  the  narrows,  guiding  their  frail  vessels  fear- 
lessly amid  dangers,  which  their  foresight  enables  them  to 
avoid.  Even  those  accustomed  to  a  mariner's  life,  cannot 
stand  upon  the  rocks  at  Lubec,  and  look  upon  the  swiftly 
passing  fleets  of  small  vessels  that  throng  the  narrows, 
appearing  at  the  entrance  in  one  moment,  and  gone  out 
of  sight  the  next,  without  feeling  that  the  whole  scene  is 
one  of  enchantment,  to  which  the  surrounding  crags  and 
green  islands,  add  the  charm  of  their  beauty. 

The  object  of  our  next  excursion  was  to  make  an  examina- 
tion of  West  Quoddy  Head,  and  the  rocks  between  that 
place  and  Lubec.  They  were  found  to  consist  of  greenstone 
trap  extending  entirely  to  Quoddy  Head,  which  is  the  most 
elevated  precipice,  of  this  rock,  found  on  the  coast.  Like 
many  other  localities  before  described,  the  place  exhibits 
the  intrusion  of  powerful  dykes  of  trap  through  slate  and 
limestone  strata,  which  it  overlies  in  mass,  effecting  changes 
like  those  already  noticed  in  the  description  of  numerous 
similar  localities.  A  large  mass  of  pyritiferous  slate,  or  slate  J 
charged  with  sulphuret  of  iron,  is  fi>und  near  the  light-house, 
in  th^  lower  part  of  the  cliff.    Where  this  tocik  Vv^'^V^^^tv 
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exposed  to  the  action  of  air  and  water,  the  Bulphuret  of  iron 
has  undergone  chemical  decomposition;  the  sulphates  of 
iron,  alumina,  lime  and  soda  are  produced,  forming  an  efflo- 
rescence on  the  surface  of  the  rock.  They  are  also  coated 
with  red  oxide  of  iron,  which  gives  a  bright  red  color  to  the 
surface  of  the  rock,  so  that  it  will  readily  be  distinguished. 
[See  Plate.]  Several  narrow  veins  of  galena,  sulphuret  of 
zinc,  and  arsenical  iron,  occur  in  the  argillaceous  limestone 
at  this  place,  but  they  are  not  of  sufficient  magnitude  to 
warrant  mining  operations.  The  strata  of  slate  are  turned 
up  in  some  parts  of  the  precipice,  so  as  to  become  nearly 
vertical.  Few  localities  in  Maine  have  presented  us  with  so' 
distinctly  marked  columnar  trap-rocks,  as  are  found  here. 
They  arc  mostly  three  and  four  sided  blocks,  which  are  piled 
in  lofty  columns  to  the  top  of  the  precipice,  while  they 
incline  a  few  degrees  to  the  N.  W.  appearing  as  if  ready  to 
fall  into  the  sea.  These  blocks  are  detached  in  great  num- 
bers, by  the  heaving  action  of  frost,  and  fall  around  the  base 
of  the  precipice,  where  they  are  gradually  rounded  by  the 
surf  and  attrition.  We  measured  the  height  of  the  precipice 
near  the  light  house,  and  found  it  to  be  105  feet  perpendicubr 
above  the  level  of  the  sea.  The  rocks  mofe  inland  risegrad- 
nally  until  they  attain  an  elevation  of  nearly  200  feet  above 
the  sea  level.  There  is  perhaps  no  other  locality  on  the 
whole  sea  coast  of  the  United  States,  where  the  mind  is  more 
powerfully  afTectcd  by  the  sublimity  of  rock  scenery,  than  at 
this  easternmost  extremity  of  our  country.  Here  are  lofty 
preci])iccs,  like  dark  overhanging  battlements,  raised  high  in 
air,  amid  the  surf,  bidding  defiance  to  the  storm.  Nor  does 
the  changeful  state  of  the  atmosphere,  with  its  ever  varying 
tint,  from  the  bright  morning  or  roseat  sunset,  to  its  thick 
mantling  fogs,  detract  any  thing  from  the  beauty  of  the  scene. 
There  is  sublimity  even  in  the  sound  of  the  fog  bell, as  its  warn- 
ing note  echoes  among  the  dark  caverns  and  rocky  crags,  giv- 
ing notice  to  the  unwary  mariner  that  he  sails  amid  dangers. 
In  the  space  of  a  single  day,  we  experienced  oil  the  yicis- 
situdes  to  which  I  have  above  alluded ;  and  even  the  pelting 
of  the  rain  did  not  damp  our  admiration  of  the  scenery.  To 
view  advantageously  this  spot,  let  the  traveller  visit  its  rocky 
cliffs  in  a  boat,  and  cYaxnbet  u?nVv\\^  o\er  them  at  his  leisure, 
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and  I  am  sure,  if  he  have  any  love   for  natural  scenery,  he 
will  be  delighted  with  his  excursion. 

I  may  also  be  allowed  to  make  a  few  remarks  on  the  Light 
House  and  fog  alarm  at  this  place,  and  of  the  dangers  to 
which  vessels  are  exposed  on  entering  this  passage.  Imme- 
diately in  the  vicinity  of  Quoddy  Head,  and  almost  beneath 
its  very  brow,  stands  a  dangerous,  half  sanken  ledge,  called, 
from  its  fancied  resemblance  to  a  ship,  the  Sail  Rock.  This 
rock  is  one  of  exceeding  danger  to  the  unwary  navigator, 
and  not  unfrcquently  proves  &tal  to  a  passing  ship. 


When  a  dense  fog  sets  m,  as  happens  \cry  frequently,  the 
navigator  loses  his  \(a},  having  no  land  mark  by  which,  to 
steer,  and  is  suddenly  dashed  upon  this  rock, — his  ship 
bilges,  rolls  over  and  smks,  or  la  dashed  to  pieces  by  the 
surf,  as  it  were,  in  a  moment,  before  any  assistance  can  reach 
him.  To  obviate  this  danger,  a  light  houso  was  erected, 
which  consists  of  a  lofty  tower,  90  feet  high,  and  a  fog  bell 
was  placed  near  it,  to  give  alarm  when  the  light  could  not 
be  seen.  When  any  vessel  approaches  these  rocks,  she  fires 
a  gun,  and  it  is  immediately  answered  by  the  bell,  which 
is  kept  ringing  until  she  has  passed  the  danger.  Mr.  Godfrey, 
the  light  house  keeper,  informs  me,  that  he  is  required  to  ring 
the  bell  about  one  hundred  days  in  the  year,  and  especially 
during  the  months  of  June,  July  and  August.  Many  con- 
trivances have  been  made  to  ring  the  beW  Xi-j  <Aw^(-  -wo^ 
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machinery,  but  thus  far,  all  cftbrts  of  the  kind  have  been 
unavailing ;  for  the  power  required  to  wind  up  the  heavy 
weights  which  move  the  machinery,  was  found  to  be  fully 
equal  to  the  task  of  ringing  the  bell  by  hand  ;  and  the  clock 
work  liad  not  sufficient  power  to  give  forth  its  full  tone. 
Unfortunately,  it  also  happens,  that  the  note  of  the  bell 
accords  so  perfectly  with  Uie  ocean's  roar,  that  in  stormy 
weather  it  cannot  be  distinguished  from  it,  even  at  the  point 
of  the  greatest  danger,  the  Sail  Rock.  Some  new  contri- 
vance must  then  be  had  recourse  to,  in  order  to  prevent 
disasters.  An  ingenious  friend  has  suggested,  that  a  loud 
whistle  blown  by  means  of  bellows,  worked  by  machinery 
or  horse  power,  might  better  answer  the  purpose  of  an  alarm, 
since  ttie  shrill  tone  of  such  an  instrument  would  reach  far 
beyond  that  of  any  bell,  and  the  power  required  to  keep  it 
in  action  would  be  much  less.  In  locomotive  steam  engines, 
a  steam  whistle  is  used,  to  give  warning  to  the  approaching 
train  of  cars,  and  is  said  admirably  to  fulfil  its  functions.  It 
has  also  been  suggested  that  a  sharp  toned  bell  might  be 
placed  on  a  tower  or  iron  frame  work,  erected  upon  the  Sail 
Rock  itself,  and  the  machinery  kept  in  motion,  by  recipro- 
cating rack-work,  moved  by  the  rise  and  fall  of  the  tide,  a 
strong  raft  being  moored  close  to  it,  by  heavy  anchors  and 
chains  for  the  purpose. 

Returning  from  this  digression,  which  I  trust  will  be  par- 
doned on  account  of  the  importance  of  the  subject,  we  will 
proceed  to  examine  the  neck  of  land,  which  connects  this 
high  promontory  with  the  main  land  of  Lubec.  Here  there 
is  evidence,  that  this  isthmus  is  of  but  comparatively  recent 
formation,  and  that  West  Quoddy  Head  was  formerly  insu- 
lated by  the  sea.  The  whole  neck  which  is  called  the 
carrying  place,  consists  of  a  bed  of  clay  and  sand,  appearing 
as  if  deposited  by  water.  Its  upper  surface  is  covered  witli 
a  bed  of  luxuriant  growing  peat,  to  the  depth  of  15  feet, 
while  the  bottom,  consisting  of  blue  marly  clay,  is  nearly 
on  a  line  with  the  sea,  the  whole  plain  being  but  17  feet 
above  high  water.  The  peat  at  this  place  is  interesting,  as 
it  may  be  seen  how  it  forms  from  sphagneous  plants,  various 
mosses  and  the  remains  of  a  few  low  scattering  bushes.  It 
is  to  the  mosses  that  the  peal  owes  its  origin,  and  this  humid 
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head,  and  a  shout  of  merriment  annomices  that  he  has  done 
homage  to  the  grave  personage  in  question.  Many  super- 
stitions are  attached  to  the  history  of  the  Friar,  his  prognos- 
tications of  the  state  of  the  weather  being  among  the  most 
useful  of  his  attributed  accomplishments.  Although  the 
legends  of  the  Old  Friar  would  form  a  good  subject  for  a 
story,  which  might  occupy  the  pen  of  the  novelist,  we  cannot 
digress  to  relate  his  history,, and  will  only  remark  that  he  is 
certainly  an  emissary  of  Pluto,  and  made  his  appearance  amid 
the  outbursting  of  subterranean  fire ! 

-»      SECTION    THIRD. 

This  section  comprises  the  Eastern  Atlantic  coast  of  the 
State,  from  West  Quoddy  I^ead  to  Thomaston,  including 
the  various  bays  and  indentations  which  were  explored. 
Although  this  line  of  sea  coast,  from  one  extreme  to  the 
other,  in  a  straight  line,  is  but  180  miles  in  length,  yet, 
owing  to  its  irregularities,  if  the  curvatures  of  the  coast  are 
followed,  the  extent  will  not  fall  short  of  700  miles,  excluding 
the  rivers  and  circumference  of  islands  from  the  estimate. 
In  order  to  take  a  rapid  and  comprehensive  view  of  this  sec- 
tion, we  availed  ourselves  of  the  use  of  the  Revenue  Cutter 
Crawford ;  and  running  down  close  to  the  land  as  possible, 
made  frequent  excursions  in  the  boat,  while  the  cutter  stood 
off  and  on,  or  came  to  anchor,  according  to  the  time  required 
at  each  place,  and  the  nature  of  the  harbors  at  command. 
Few  localities  of  interest  occur,  for  a  considerable  distance 
along  the  coast,  the  rocks  consisting  of  enormous  cliffs 
of  greenstone  trap,  intersecting  and  overlaying  argillaceous 
and  calcifcrous  slate,  which  is  generally,  under  such  circum- 
stances, changed  in  part  into  chert,  imperfect  hornstone,  or 
lydian  stone  ;  while  tliose  portions  less  affected  by  the  trap, 
arc  split  into  rhomboidal  fragments,  and  charged  with 
sulphuret  of  iron.  Lawrence's  Cove,  Broad  Cove,  and  Hay- 
cock's Harbor,  present  us  with  good  illustrations  of  these 
changes  in  the  rocky  strata.  At  the  latter  place  there  is  a 
large  mass  of  regularly  stratified  roofing  slate,  which  hafl 
been  broken  through  by  a  number  of  large  dykes  of  trap ; 
and  most  of  the  changes  above  noted  may  theie  be  aiMg 
Some  masses  of  this  slate  arc  free  from  p^t\\«»,  %xA  r^ 
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easily  into  slates  a  foot  and  a  half  square,  but  they  are  not 
SO  perfect  as  those  I  shall  have  occasion  to  describe  hereafter. 
They  may,  however,  become  useful  to  the  inhabitants  of  this 
section  of  the  country,  on  account  of  their  vicinity^,  and  they 
will  answer  well  for  roofing.  That  variety  of  the  slate 
charged  with  pyrites,  will  answer  perfectly  for  the  manufaC^ 
turc  of  copperas  and  alum.  Haycock's  Harbor  Offers  a 
favorable  situation  for  the  use  of  tide  power ;  the  mouti\  of 
the  harbor  being  narrow,  so  that  a  dam  could  be  easily 
thrown  across  it,  while  there  is  a  small  river  which  contributes 
to  its  supply.  Near  this  place,  at  Bailey's  Mistake,  are  found 
a  few  narrow  veins  of  magnetic  iron  ore.  *  At  Little  River  may 
be  seen  another  example  of  the  intrusion  of  trap-rocks  into 
calcifcrous  slate,  whicli  has  been  changed  at  point  of  Contact, 
into  a  very  hard  variety  of  greyish  white  chert.  The  soil  on 
the  promontory,  forming  this  h.irbor,  bears  a  luxuriant  growth 
of  spruce  trees,  whicli,  by  their  perennial  verdure,  add  to  the 
beauty  of  the  landscape. 

From  Little  River,  we  proceeded  in  a  boat,  to  explore 
Little  Machias  Bay.  Here  the  trap-rocks  may  be  again 
observed,  forming  bold  headlands  at  the  mouth  of  the  harbor, 
on  cither  side.  At  the  head  of  this  bay  occurs  a  large 
quantity  of  potter's  clay,  which  is  used  for  the  manufacture 
of  bricks.  Few  interesting  minerals  occur  at  this  place, 
and  the  geological  appearances  arc  such  as  I  have  previously 
described,  as  occurring  in  similar  rocky"  associations.  The 
promontory  of  land  forming  the  south  east  side  of  this 
harbor,  at  a  place  called  Grant's  Point,  is  found  a  large  vein 
of  milk  quartz,  of  pure  whiteness,  suitable  for  the  manufac- 
ture of  the  best  kinds  of  glass.  This  bed  is  very  large,  and 
is  said  to  be  upwards  of  a  quarter  of  a  mile  in  width;  but 
owing  to  the  covering  of  soil,  we  could  not  trace  its  exact 
limits.  It  is  evidently  of  sufficient  extent  to  warrant  the 
erection  of  a  glass  furnace  on  the  spot,  the  situation  being 
favorable,  and  suitable  wood  abundant. 

Cross  Island,  situated  one  mile  south  east  of  this  promon- 
tory, is  remarkable   for  its  lofty  mural  precipices,  which 
consist  entirely  of  greenstone  trap,  which,  on   the  south 
western  side,  attain  an  elevation  of  166  feet  above  the  level 
of  sea,  forming  a  steep  and  ct^?,^'^  ^^c;^x\txftetvl.    On  the 
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spot  exhibits  their  growth  in  full  luxuriance,  while  their  lower 
portions,  dead  and  decayed,  form  well  characterized  peat. 
Owing  to  the  prevalence  of  fogs,  and  the  spongy  state  of 
the  peat  at  this  place,  it  cannot  h%  advantageously  dried  by 
the  sun,  but  it  may  be  deprived  of  nearly  the  whole  of  its 
water,  by  hieans  of  pressure,  and  then  it  will  form  a  very 
valuable  fuel.     This  peat  possesses  a  great  advantage  in 
favor  of  this  process,  it  being  so  little  decomposed,  tliat  but 
a  small  proportion  would  be  lost,  in  a  liquid  state,  during 
the  operation.     In  Germany,  peat  is  dried  in  kilns,  heated 
With  the  small  fragments,  and  refuse  parts  of  the  same  sub- 
stance.    When  it   is   remembered,  that  according  to  the 
analysis  of  the  late  Sir  Humphrey  Davy,  peat  contains  60 
pel*  cent,  of  carbon,  its  use  should  by  no  means  be  discarded ; 
it  is  a  valuable  fuel  for  domestic  purposes,  and  for  mafiy 
manufactories.     The  tibove  remarks  will  apply  to  many  other 
localities  in  the  State,  and  the  time  will  arrive  when  wood 
becoming  scarce,  our  neglected  peat  bogs,  will  be  in  requi- 
sition. 

Returning  to  Lubec,  I  had  an  opportunity  of  hastily  dis- 
secting a  large  grampus,  or  black  fish,  the  skeleton  of  which, 
we  engaged  its  captor  to  prepare  for  the  State  Museum.  It 
having  been  unfortunately  set  adrift,  the  State  has  lost  the 
opportunity  of  securing  an  adult  and  perfect  representative 
of  one  of  its  marine  animals. 

During  foggy  weather  the  next  day,  we  endeavored  to 
ascertain,  by  means  of  the  drag,  what  shell  fish  and  other 
marine  animals,  we  could  find  on  the  bottom  of  Cobscook 
Bay,  and  caught  one  of  the  species  of  Terebratula,  a  recent 
species,  belonging  to  the  genus  we  have  described  as  occurring 
in  the  solid  limestone  rocks  in  a  fossil  state.  PI.  iii.  Fig.  25 
and  26  represent  this  living  species. 

Several  beautiful  star  fish  were  also  obtained,  two  of  which 
are  rare,  and  I  had  drawings  made  of  them  by  Mr.  Graeter. 
We  then  visited  Morton's  Cove,  where  a  beautiful  limestone 
is  found,  reticulated  with  veins  of  yellow,  white  and  rose 
colored  calcareous  spar.  This  appearance,  which  I  have  so 
frequently  noticed  in  this  report,  is  an  effect  produced  by 
the  intrusion  of  greenstone  trap-rocks  among  blue  limestone. 
If  this  rock  ^yere  sufficiently  compact,  it  would  make  a  MJ 
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marble,  equal  in  beauty  to  the  variety  known  and  prized 
under  the  name  of  Egyptian.  Like  that  marble,  it  presents 
rich  veins  of  white,  yellow  and  red.  It  may  happen,  that  on 
opening  the  quarry,  compact  masses  may  be  obtained,  valu- 
able in  the  arts;  at  present  it  is  destined  for  the  more  humble 
purpose  of  making  lime.  The  strata  run  W.  N.  W.  and  S.  S.  E., 
and  dip  to  the  N.  N.  E.  80** ;  while  the  trap  dyke  runs 
E.  N.  E.  and  W.  S.  W.,  and  dips  S.  S.  E.  Morton's  Cove  is 
frequented  by  vessels,  for  the  purpose  of  obtaining  a  supply 
of  very  pure  water,  that  runs  in  a*  large  spring  from  the  base 
of  the  cliff  upon  the  sea  shore.  It  is  remarkably  cool  in 
summer,  and  never  freezes  in  winter,  being  in  cold  weather 
constantly  enveloped  in  vapor.  I  thought  it  would  be  inter- 
esting to  learn  its  temperature  by  means  of  the  thermometer. 
The  temperature  of  the  air  being  G5^  F. — that  of  the  water 
was  44°  F.  I  tested  its  chemical  composition  and  found  only 
a  trace  of  carbonate  and  sulphate  of  lime  and  common  salt. 
It  being  so  nearly  pure,  it  is  admirably  adapted  for  the  supply 
of  ships  bound  on  a  voyage. 

Excursions  were  made  upon  Seward's  Neck,  two  miles 
south  of  Comstock's  Point,  where  some  fine  examples  of  the 
contact  of  trap-rocks  and  limestone  may  be  seen.  The 
group  of  dykes  is  a  quarter  of  a  mile  wide,  and  the  most 
striking  changes  have  been  effected  by  their  intrusion  into 
the  limestone.  The  slate  rocks  are  converted  into  complete 
scoria;,  and  the  blue  limestone  is  filled  with  veins  of  calca- 
reous spar.  Allan's  Island,  Campobello  and  Pope's  Folly, 
consist  almost  entirely  of  trap-rocks,  which  form  steep  rocky 
shores,  having  many  isolated  blocks  standing  forth  in  the 
water,  like  sentinels  placed  at  the  outworks  of  a  castle. 
Among  the  remarkable  columns,  I  would  notice  that  on  the 
western  side  of  Campobello,  at  a  place  called  the  Friar's  Head. 
Here  a  large,  black,  sombre  looking  mass  of  rock,  stands  at 
the  water's  edge,  resembling  the  appearance  of  a  monk  with 
his  cowl  and  mantle.  This  celebrated  rock  is  called  the 
Old  Friar,  and  it  is  customary  to  make  all  passengers  in  the 
ferry  boat  take  off  their  hats  as  they  pass  by  him.  Various 
are  the  devices  by  which  the  boatmen  effect  this  object ;  and 
the  most  successful  one,  is,  to  ask  the  traveller  "  what  he  has 
on  his  hat?*'  which  is  generally  followed  by  his  uncovering  his 
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the  stripes  of  red,  brown,  green  and  blue,  which  it  presents, 
are  the  original  lines  of  stratification ;  and  it  appears  probable, 
that  this  jasper  originated  in  the  semifusion  of  regular  strata 
of  slate  and  sandstone.  The  jasper  is  overlaid  and  underlaid 
by  trap-rocks,  which,  from  evidence  before  presented,  you 
will  be  satisfied,  had  an  igneous  origin ;  and  there  is  no 
improbability  in  the  supposition,  that  such  a  pow*erful  mass 
of  melted  rocks,  might  have  induced  the  changes  in  question. 
There  is  also  another  remarkable  appearance  at  this  place, 
demonstrating,  that  since  the  induration  of  the  strata,  above 
mentioned,  the  rocks  were  a  second  time  disturbed  by  a 
similar  convulsion  ;  for  there  may  be  seen  the  fragments  of 
the  ribbon  jasper,  broken  up  into  small  pieces,  and  reunited 
by  interfusion  with  an  injected  dyke  of  trap.  It  is  probable 
that  this  followed  immediately  in  the  train  of  the  first 
upheaving.  Masses  of  this  rock,  of  large  dimensions,  may 
be  here  obtained,  and  I  have  no  doubt  that  it  will  ultimately 
be  brought  into  use  for  ornamental  work.  Its  hardness 
causes  it  to  be  susceptible  of  a  fine  and  durable  polish,  but 
it  also  renders  it  costly  to  work,  and  our  stone  cutters  are 
not  yet  accustomed  to  the  cutting  and  polishing  of  stones 
of  so  refractory  a  nature.  In  Germany  or  Italy,  where  the 
lapidiaries  are  accustomed  to  work  hard  stone,  such  a  quarry 
as  this,  would  be  of  inestimable  value,  and  would  furnish  an 
abundance  of  useful  and  ornamental  articles,  such  as  vases, 
mosaic  tables,  &c. 

We  next  visited  Starboard's  Creek,  near  the  little  Kenne- 
bec river,  in  Machias,  and  examined  very  carefully  the 
situation  of  the  strata  of  limestone,  which  there  occur.  This 
locality  I  explored  in  1835,  while  in  the  employ  of  a  mining 
company  ;  and  our  object  in  the  present  visit  was  to  review 
and  extend  those  observations,  and  at  the  same  time  to  collect 
a  supply  of  the  interesting  and  important  rocks  and  minerals 
for  the  State  Cabinet.  Starboard's  Creek,  is  a  small  but 
secure  bay,  having  an  island  of  high  rocks  on  the  S.  E.  con- 
nected with  the  main  land  by  a  sand-bar,  covered  at  high 
water.  This  island  forms  a  shelter  on  the  S.  E.  The  bottom 
is  sandy,  and  is  good  anchorage.  A  small  stream,  which 
turns  a  little  saw-mill,  empties  its  waters  into  this  bay.  A 
few  inhabitants  have  here  built  their  dwellings,  and  subsist 
on  the  products  of  the  soil,  and  by  fishing.  Out  i^Tviicv^^ 
object  in  vmt'wg  this  place,  was  to  examine  lYie  "MlatVAe  OiS 
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which  exists  on  the  borders  of  the  sea,  and  extends  across  the 
promontory  to  the  little  Kennebec.  This  cliff  rises  in  its 
highest  part  26  feet  above  the  shore,  and  its  foot  is  bathed 
by  the  sea,  at  high  water.  The  face  of  the  precipice  runs 
N.  and  S.  and  extends  G12  feet.  There  are  a  variety  of 
colored  strata,  composing  this  mass,  the  principal  of  which, 
arc,  red,  green,  and  spotted  white  marbles,  with  red  sandstone 
alternating  with  the  strata,  while  at  either  extreme  the  trap 
appears  bursting  through  the  whole  scries.  On  the  north  of 
this  cliff,  at  the  point,  occurs  a  very  remarkable  breccia, 
composed  of  an  infinity  of  fragments  of  jasper.  Flinty  slate, 
hornstone  chert,"  and  porphyry,  cemented  together  into  an 
exceedingly  hard  and  compact  mass,  admg'ably  suited  for 
millstones,  as  it  can  be  obtained  in  large  masses  of  great 
solidity,  and  its  hardness  far  surpasses  the  French  buhrstones, 
such  as  are  imported  for  the  use  of  wheat  mills.  I  should 
think  it  might  also  be  used  for  ornamental  work,  as  speci- 
mens were  obtained  which  would  be  elegant,  if  polished 
The  marble  at  lliis  place  owes  its  various  colors  to  an  admix* 
ture  of  particles  of  the  intervening  strata,  and  to  tlie  presence 
of  petrified  fot>:=!il  shells,  which  abound  in  the  spotted  varieties. 
From  the  intcrslratification  of  the  red  sandstone  and  lime- 
stone, it  is  evident  that  lliey  belong  to  the  same  formation. 
The  whole  mass  of  this  strata  rests  on  the  argillaceous 
limestone  which  is  seen  at  the  southeastern  point,  cropping 
out  below  this  formation.  The  siiells  found  in  a  petrified 
state,  in  the  Starboard's  Creek  marble,  are  mostly  univalve 
shells,  among  which  I  have  discovered  a  species  of  nautilus, 
and  several  new  and  curious  species,  which  have  not  been 
described  by  conchologists.  There  are  found  sections 
resembling  the  sigaretus  and  very  [>erfcct  petrifactions  of 
shells,  about  the  size  of  a  hazel-nut,  resembling  in  form  the 
natica ;  but  I  Iiave  not  been  able  to  ascertain  their  species. 
[See  Plate  iil  Figs.  14,  15,  19,  20,  21,  22,  23.] 

This  limestone  may  be  wrought  for  marble,  and  it  will 
furnish  several  varieties,  of  which  the  red  spotted  with  white, 
and  the  clouded  red,  are  the  most  beautiful.  A  white  crys- 
talline limestone,. found  in  the  lower  part  of  the  quarry,  may 
be  advantageously  burned  for  lime.  It  becomes  slightly 
brown^on  burning,  owing  to  its  containing  carbonate  of 
manganese,  which  \acoTwetX^^\>^  xSaax^tocess  into  the  black 
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western  side  of  the  island,  we*  examined  a  large  vein  of 
calcareous  spar,  which  stands  projecting  four  or  five  feet 
above  the  level  Of  the  surrounding  rock,  and  runs  in  a 
N.  by  E.  and  S.  by  W.  direction,  inclining  80«  E.  by  S.  jIt 
is  easy  to  break  specimens  from  the  vein,  which  naturally 
divides  into  large  rhomboids  three  or  four  inches  in  diameter. 
On  the  western  side  of  this  calcareous  spar,  is  found  a 
collateral  vein  of  bright  green  chlorite,  which  can  be  broken 
out  in  masses  a  foot  square.  Cross  Island  is  visited  frequently 
by  the  Indian  tribes,  for  the  purpose  of  obtaining  the  chlorite, 
of  which  they  make  tobacco  pipes  and  other  articles,  it  being 
soft,  so  as  to  yield  easily  to  the  knife,  while  it  endures  a  high 
temperature  without  cracking.  This  mineral  can  be  turned 
easily,  in  a  lathe,  into  boxes,  candlesticks,  and  various  other 
forms.  It  is  susceptible  of  a  fine  polish,  and  has  a  deep 
leek  green  oily  lustre  on  its  polished  surface.  It  is  not  found 
in  sufiicient  abundance  to  become  an  article  of  commerce. 
Cross  Island  is  covered  with  a  thin  but  luxuriant  soil,  and 
bears  a  thick  forest  of  spruce  trees,  and  is  ornamented  with 
a  great  variety  of  wild  wood  plants.  In  the  autumn,  the 
whole  surface  of  the  island  is  red  with  mountain  cranberries, 
which  furnish  an  abundant  supply  to  the  neighboring  inhab- 
itants. Sailing  beneath  these  precipices,  in  pleasant  weather, 
the  scenery  is  delightful ;  but  in  a  storm,  no  spot  on  the  coast 
appears  more  terrible — the  whole  power  of  the  ocean's 
waves  breaking  upon  the  rocks  with  a  tremendous  roar,  the 
surf  being  dashed,  in  spray,  to  their  very  summits. 

We  made  an  excursion  up  the  Machias  River,  where  we 
traced  the  same  kind  of  rocks  I  have  just  described,  but  which 
along  the  river's  course,  are  of  a  less  precipitous  character, 
and  are  in  some  places,  covered  with  diluvial  sand  and 
rounded  stones.  This  is  especially  the  case  on  the  western 
side  of  the  river.  Near  the  town  of  Machias,  there  is  a 
tract  of  alluvial  soil,  forming  salt  marshes  of  considerable 
extent.  We  visited  Buck's  Harbor,  a  secluded  bay  six  miles 
south  firom  Machias-Port,  where  we  found  many  interesting 
geological  appearances.  There  arc  three  islands  in  the 
mouth  of  this  harbor — ^Bear's  Island,  which  consists  entirely 
of  trap-rocks ;  Buck's  Harbor,  and  Yellow .  Head  Islands. 
The  two  latter  were  carefully  exommed.  "ftwiV?^  'ft»3^5«i 
Island  is  distinguished  as  being  jusl  in  lV\^  uvoxsAS^  o^  ^3c« 
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harbor.  It  has  two  high,  rounded  and  barren  liills  near  its 
centre,  which  consist  of  that  variety  of  trap  rock  called 
porphyritic  clinkstone,  consisting  chiefly  of  compact  felspar 
and  hornblende,  of  a  dark  slate  color,  with  small  crystals  of 
lighter  colored  felspar,  scattered  through  its  mass.  The  base 
of  this  island,  on  its  western  side,  consists  of  a  beautiful  rock, 
composed  of  crystalline  red  felspar,  with  a  few  scattering 
and  minute  crystals  of  green  hornblende.  No  quartz  being 
present,  it  cannot  be  called  sienite.  This  rock  exists  in  a 
3olid  mass,  forming  the  lower  part  of  the  island,  and  may  be 
wrought  for  architectural  purposes.  It  will  answer  for  win- 
dow casements,  in  the  place  of  freestone,  which  it  surpasses 
in  hardness  and  durability.  It  will  take  a  high  polish,  and 
may  be  used  for  articles  of  ornament,  such  as  vases,  &c. 
Blocks  may  be  obtained  a  foot  thick  and  five  feet  square. 
The  red  felspar  rock  passes  into  another  variety,  in  which 
there  is  a  considerable  portion  of  hornblende,  and  the  felspar 
is  white.  It  is  evident,  from  the  origin  and  situation  of  the 
rocks  at  this  place,  that  the  clinkstone  was  elevated  and 
burst  through  the  subordinate  rocks  which  it  overlies. 

Yellow  Head  Island  lies  to  the  eastward  of  that  last 
described;  and  consists  entirely  of  yellow  compact  felspar 
or  porphyry,  which  forms  a  steep  precipice  or  bluff,  rising 
60  feet  above  the  sea.  The  front  of  this  precipice  exhibits 
an  interesting  section  of  the  porphyry,  traversed  by  four 
perfectly  distinct  dykes  of  greenstone  trap,  which  cut  through 
the  whole  mass  to  its  summit.  No  one,  who  has  seen  similar 
appearances,  presented  by  almost  every  volcano,  can  for  a 
moment  doubt,  that  these  dykes  are  thrown  up  through  the 
porphyry,  in  a  liquid,  incandescent  state.  It  also  proves 
incontestibly,  that  the  trap  originated  below  the  porphyry, 
and  since  the  consolidation  of  that  rock. 

Two  miles  west  from  Buck's  Harbor,  we  visited  a  place,  to 
which  I  gave  the  name,  last  year,  of  Jasper  Head,  on  account 
of  a  beautiful  variety  of  ribbon  jasper,  found  there  in  abun- 
dance. The  whole  promontory  consists  of  this  mineral,  and 
the  shore  is  covered  with  its  pebbles,  which  have  been  rounded 
and  pdlished  by  the  sea.  Huge  blocks,  which  have  fallen 
from  the  cliff,  lie  in  confusion  upon  the  beach,  and  some  of 
them  are  upwards  o(  10  feeXVti  V^xk^lh^  and  four  or  five  feet 


T0?OG*1APinCAL    GEOLOGY.  41 

oxi<lc,  giving  tlic  dark  color  to  the  lime.  The  presence  of 
this  suhstance  does  not  in  the  least  injure  its  quality  for 
mortar,  It  slackinu;  rapidly  and  perfectly,  and  making  a  very 
strong  and  durable  cement.  Masons  who  have  used  this 
limo  declare,  that  it  takes  an  unusual  quantity  of  sand,  and 
makes  excellent  morlar.  It  will  not,  of  course,  be  used  for 
indoor  finisliing,  nor  with  F;ucco,l)ut  for  every  other  purpose 
it  i:s  a  good  article.  The  following  measurements  were  made 
along  the  section  of  this  quarry,  in  a  direction  from  south 
to  north. 

Greenstone  trap,  67  feet. 

lied  marl  and  snncUtonc,  44  feet. 

Jled,  white,  and  spotted  marble,  155  feoi. 

Greenstone  trap,  mixed  with  limestone,  100  feet. 

Breccia  above  described,  24 G  feet. 

Near  the  saw  n^dl,  may  be  seen  a  curious  breccia  formed 
of  green  marble  ainl  jasper,  the  whole  mass  having  been 
interfused  by  the  trap-rocks  enclosing  the  strata. 

Following  the  shore  around  the  point  to  the  south,  the 
transition  argillaceous  limestone,  like  that  at  LuBec,  was 
observed,  containing  an  abundance  of  impressions  of  fossil 
shells,  resembling  the  genera  lingula,  mytilus,  saxicava, 
tellina,  and  terebratula.  This  rock  is  broken  up  by  the 
trap,  and  in  many  places,  where  the  dykes  cut  through  it,  is 
connected  with  llinly  slate,  chert  and  jasper.  It  is  curious  also 
to  observe,  that  the  trap  itself  has  taken  perfect  impressions  of 
the  fossils,  which  occur  in  tiie  slate  and  limestone,  and  nar- 
row veins  of  calcareous  s])ar  abound  at  the  junction  of  the 
two  rocks.  On  the  western  side  of  the  point,  half  a  mile 
north  of  its  extremity,  the  strata  of  limestone  and  red  sand- 
stone, again  make  their  appearance,  and  from  their  direction^ 
are  evidently  a  contin\iation  of  the  strata  of  Starboard's 
Creek.  But  here  they  are  strangely  altered,  the  whole  mass 
having  been  thrown  into  (^rcat  confusion,  and  so  changed, 
that  it  is  difficult  to  conceive  of  its  being  of  the  same  origin 
with  that  before  described.  The  two  rocks  are  here  broken 
up  into  fragments,  and  completely  interfused,  the  whole 
forming  a  most  beautiful  green  and  red  spotted  marble, 
while  every  trace  of  the  fossil  shells  is  obliterafed  in  the 
breccia,  although  tliey  occur  in  the  insolated  masses,  beyond 
the  reach  of  the  greenstone  trap.    U  \ft  dAffiicw\\.  V^  ^vs^  ^ss» 
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idea  of  the  tumultuous  appearance  of  the  strata  at  this 
place,  without  the  aid  of  a  sketch.  You  are,  therefore, 
referred  to  Plates  v.  and  xvii. 

It  will  be  remarked,  by  those  who  visit  this  spot,  that  the 
trap  sandstone,  and  limestone,  form  a  complete  scoria,  or 
slag,  at  their  point  of  contact,  while  the  changes  induced 
upon  the  rocks  diminish  as  they  recede  from  it.  It  may  also 
be  observed,  that  sopie  large  angular  masses  of  limestone 
may  be  seen  near  the  top  of  the  cliff,  still  retaining  remains 
of  fossil  shells,  like  those  of  Starboard's  Creek.  Lower 
down,  the  shells  become  less  distinct,  while  at  the  actual 
point  of  contact  with  the  trap,  every  trace  of  fossils  disap- 
pears, and  the  limestone  becomes  decidedly  crystalline, 
resembling  that  variety  called  by  ancient  geologists,  saccha- 
roidal,  or  primitive  limestone.  It  is  also  curious  to  observe 
that  the  crystalline  masses  contain  a  mineral  called  laumonite, 
in  small,  but  w^ell  characterized  crystals.  The  rocks,  at  this 
place,  form  a  precipice  from  30  to  40  feet  above  the  sealevel, 
and  the  brccciated  marble  occurs  near  the  base  of  the  cliff, 
forming  a  bed  of  10  feet  in  thickness.  The  strata  are  much 
contorted,  but  generally  dip  '3o°  N.  and  run  E.  and  W. 
There  are  few  places  more  interosting  to  the  geologist,  than 
tliis;  for  here  he  may  read  the  history  of  changes,  induced  by 
a  rock  of  igneous  origin,  upon  certain  strata,  and  the  charac- 
ters are  too  distinct  ever  to  be  misunderstood  or  forgotten. 
It  is  probable,  also,  that  this  marble  can  be  wrought  advan- 
tageously ;  for,  although  somcvvliat  difficult  to  quarry  and 
saw  into  slabs,  it  is  so  rich  and  beautiful,  that  it  ought  to 
command  a  high  price.  If  vvrou<ilit  into  columns,  for  fire 
places,  the  hard  points  of  jasper  which  it  contains,  will  not 
produce  an  unfavorable  effect,  but  will  serve  to  give  it  variety 
and  richness.  It  is  to  be  regretted  that  this  marble  is  not 
found  in  extensive  beds  ;  but  on  making  farther  search 
inland,  to  the  eastward  of  this  place,  perhaps  larger  quantities 
may  be  discovered.  Owing  to  the  superstratum  of  soil,  we 
could  not  satisfy  ourselves  on  this  subject.  Starboard's 
Creek  possesses  a  thin,  but  good  soil,  covered  with  spruce 
and  birch  trees,  while  in  summer,  roses  and  wild  wood  flowers 
exist  in  abundance. 

We  cruised  around  the  shores  of  the  Little  Kennebec,  and 
fouad  the  new  red  sandstone  «l\  vVi^Vi^^dof  the  bay.     Along 
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the  eastern  side  of  the  bay  we  observed  numerous  dykes  of 
porphyry,  cutting  through  the  argillaceous  slate,  and  lime 
rock,  running  in  a  north  and  south  direction,  proving  that 
the  porphyry  has  been  injected  since  the  deposition  of  that 
rock.  We  also  observed  that  the  porphyry  and  slate  formed 
a  complete  breccia,  composed  of  the  fragments  of  the  two 
rocks,  where  the  dykes  intersect  the  strata.  On  the  western 
side  of  this  bay,  the  rocks  w-ere  found  to  be  greenstone  trap, 
the  surface  being  covered  with  diluvial  sand,  gravel  and 
numerous  rounded  boulders  of  sienite. 

Lakeman's  Island,  in  the  mouth  of  the  Little  Kennebec, 
contains  a  little  red  sandstone  on  its  eastern  side,  the 
remainder  of  the  island  being  composed  of  trap-rocks. 

The  next  point,  where  we  saw  the  new  red  sandstone,  was 
at  Great  Island,  five  or  six  miles  south  from  the  point  of 
Maine  ;  it  is  here  so  strangely  altered,  as  to  be  recognized 
with  difficulty.  It  is  overlaid  by  an  enormous  mass  of  trap, 
and  has  evidently  undergone  both  heat  and  pressure,  it  being 
as  hard  as  porphyry,  and  extremely  difficult  to  break.  It 
contains,  however,  distinct  impressions  of  fossil  shells,  and- 
even  the  superincumbent  trap  has  taken  perfect  casts  of 
them.  The  precipices  on  this  island,  rise  to  an  elevation  of 
40  or  50  feet  above  the  sea,  and  the  eastern  side  of  the 
island  has  a  deep  cove,  in  form  of  a  crescent,  the  shore  of 
which,  extending  to  the  distance  of  two  miles,  is  composed 
of  a  beautiful  white  siliceous  sand,  valuable  in  glass  making. 
Such  beaches  being  rare  in  Maine,  especially  in  the  eastern 
part  of  tlie  State,  and  wood  being  abundant  on  this  island, 
I  would  suggest  the  propriety  of  using  this  locality  for  that 
purpose.  Those  who  wish  to  examine  the  red  marl  and 
sandstone  beneath  the  trap,  will  find  this  locality  interesting. 

The  sand  beach  is  covered  with  an  abundance  of  recent 
shell  fish,  cast  up  by  the  sea;  and  several  species,  not  found 
elsewhere,  abound  on  this  shore.  The  following  species 
were  found  here ;  buccinum  undatum,  fusus  dccemcostatiis, 
pecten  pa?lii,  fusus  antiquus,  modiola  papuana,  mytilus 
edulis,  balanus  geniculatus,  saxicava  distorta,  cardium, 
icelandicum,  (C.  arcticum  Sowerby.)  Large  and  perfect 
hermit  crabs,  inhabiting  the  shells  of  the  fusus  decemcostatus 
and  buccinum  undatum,  are  seen  scrambling  ovet  \3ckB  «5sA» 
at  the  water^s  edge. 
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From  Great  leland,  we  rnn  to  Joncsporl,  and  examined 
the  eaBtem  coast  of  Mispccky  Rcacli,  wl)cre  wc  found  tlio 
rocka  to  conBist  of  sienite,  of  adark  color,  containing  Itijlitor 
colored  veins  of  tiic  same  rock.  Nciir  the  store,  at  tliia 
place,  may  be  seen  a  curious  dyke  of  trap,  running  in  a 
zig-zag  manner  liirongli  the  sienite,  and  cuttin;:  off  one  of 
the  light  colored  veins  above  mentioned.  The  following 
diagram  shews  the  unpearatice  (if  this  dyke. 


The  trap  is  columnar,  and  tlie  columns  strike  horizontally 
from  the  walls  of  the  sienite.  It  is  evident,  from  the  occur- 
rence of  this  dyke,  that  llic  trap  originated  helow  sienite,  and 
is  of  more  recent  origin  tlian  the  vein  which  it  intersects. 
Proceeding  a  little  fartlier  to  llie  eastward  of  this  place,  wo 
fouad  some  very  remarkable  appearances,  in  the  red  sienite 
rocks.  They  are  here  observed  to  form  a  complete  breccia 
with  the  trap,  the  two  rocka  being  mived  together  and  inler- 
fiised,  while  the  latter  is  observed  to  retain  its  columnar 
form.  The  diagram  below  shews  the  nppearancc  of  one  of 
these  rocks ;  the  dark  portions  iiclng  blocks  of  trap  and 
amygdaloid,  while  the  light  colored  portion  is  sieniic. 


0  AoiTgilriloidkl  trnp 


TOPOGRAPHICAL   GEOLOGT.  45 

After  exploring  the  shores  of  Mispccky  Reach,  we  examined 
the  various  islands  in  the  vicinity,  some  of  which  arc  composed 
of  granite,  while  oilicrs  arc  of  trap.  They  are  represented 
in  colors  upon  tlie  ^reological  map  which   I   have  |>pe?pared. 

Examining  Cape  Bplit  and  its  shores,  to  Pleasant  lliver,  we 
found  the  dark  coh)r?d  sienite  rocks,  to  prevail  throw/jhout 
its  whole  CAtciit.  Although  we  did  not  find  many  interesting 
rocks  and  ;nincr:ds  nt  tlfk^  place,  we  were  amply  repaid  for  our 
visit,  by  tl.e  nn!n(  n^ns  valuable  facts,  communicated  to  us 
by  the  iidiabitants,  ronrtrning  the  modifications  whicli  the 
sea  coast  has  undrnr'^n^o  Fincc  tlieir  recollection. 

Leaving  Cnpe  Split,  wo  ran  over  to  Mount  Desert  Island, 
where  we  spent  sonic  days,  examining  \ho.  rocks  in  the  vicinity 
of  Bass,  South  West  a!ul  North  East  Harbors.  On  our  pas- 
sage, we  observed  Petit  Menan,  where  a  light  house  is  erected. 
This  island  consists  entirely  of  ijrnnite  rock. 

Baker's  Island,  situate  near  tiic  coo.st  of  Jit.  Desert,  is  the 
site  of  a  ligiit  Iku-^c.  Ilngc  blocks  of  granitic,  piled  up  in 
large  heaps,  are  seen  along  the  coast. 

Mt.  Desert  is  one  of  the  most  conspicuous  islands,  on  the 
coast  of  Maine,  and  is  gcuierally  the  first  descried  by  mariners, 
approaching  these  shores.     Its  mountains  are  lofty,  rounded 

and  conical  eminences,  of  which  there  are  eleven,  conspicu- 
ous to  the  eye  from  a  distance. 

Some  of  these  mountain-s  I  doubt  not,  attain  an  elevation 
of  nearly  U"00  feet  rbnvo  the  level  of  the  sea;  one,  v.-hirh 
we  measured  n:^ar  Norlh  Enst  Harbor,  being  lOGO  feet  higii, 
while  otiiers  were  seen  from  its  spmmit  much  more  elevated. 
It  is  said  that  these  mountains,  on  a  clear  day,  may  be  distin- 
guished from  the  distance  of  GO  miles  at  sea.  The  eastern 
extremity  of  Mt.  Desert,  appears  to  consist  entirely  of  im- 
mense mountains  of  granite  and  sienite.  On  t!ie  shore, 
enormous  heaps  of  granite  may  be  seen,  piled  one  upon 
another,  and  split  by  nature  into  square  blocks. 

Bonnet's  Cove,  is  also  a  valuable  locality  of  granite,  where 
it  may  be  wrought  to  advantage,  its  quality  being  good,  and 
the  quantity  inexhaustible. 

We  examined  the  rocks  at  N.  E.  Harbor,  and  to  the  east- 
ward of  that  place,  whero»they  were  found  to  consist  of 
Bicnite,  sometimes  of  a  red  color,  spoiled  \\\\\\  XA^xcV,  ^xv^ 
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containing  numerous  fragments  of  stratified  rocks  included 
in  them.  Tliis  appearance,  which  is  curious,  and  important 
in  geology,  shews  that  the  sicnite  lias  been  thrown  up  in  a 
molted  state,  since  the  deposition  and  induration  of  the 
argillaceous  and  talcose  slates,  which  are  thus  included. 
The  sketch  below  shews  the  appearance  of  a  portion  of  thia 
rock. 


A  few  veins  of  inagnelic  iron  ore  ere  found  in  the  red 
sienile,  at  N.  E.  Harbor,  but  none  c;irne  under  our  notice,  of 
sufficient  magnitude  to  iviurant  mining:  there  are  also  a  few 
veins  of  arsenical  iron,  and  crvFtals  of  iron  pyrites.  A  masa 
of  sulphuret  of  unlimonj',  is  said  tu  have  been  found  in  this 
vicinity,  but  I  was  unable  to  find  any  of  that  mineral  in  the 
rocks.  Dykes  of  trap  are  licrc  seen  bursting  through  the 
sienitc  and  granite,  below  which  it  evidently  originates;  their 
direction  is  N.  E.  and  S.  W.,  and  dip  SO"  N.  W.  In  this 
vicinity  we  found  four  dykes  of  this  rock  in  the  space  of 
400  yards;  tliey  are  from  five  to  fifty  feet  wide,  and  are 
closely  cemented  by  interfusion  with  the  rocks  ihcy  intersect. 
At  Bass  Harbor,  veins  of  nisignetic  iron  ore  occur  in  the 
trap  rocks,  whicli  have  the  appearance  of  scoria:  where  the 
veins  are  included.  Some  of  these  veins  have  been  wrought, 
and  the  ore  shipped  for  Boston.  There  arc  several  localities 
on  this  island,  where  iron  ores  have  been  obtained.  Black's 
Island  has  furnished  a  large  quantity  of  hydrate  of  iron,  a 
very  compact  variety,  containing  10  per  cent,  of  metal.  The 
magnetic  iron  ore  will  furnish  70  per  cent.  Specimens  of 
this  ore  may  he  wrought  into  magnets,  by  grinding  them 
iato  proper  forms,  and  fixing  on  armatures,  when  they  become 
very  powerful. 
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After  ascertaining  the  nature  of  the  rocks  and  minerals  on 
this  part  of  the  coast,  we  made  an  excursion  into  the  interior, 
for  the  purpose  of  measuring  the  elevation  of  one  of  the  gran- 
ite mountains,  bearing  three  miles  north  from  N.  £.  Harbor. 
The  barometer,  at  high  water  mark,  stood  at  771  millimetres, 
the  temperature  of  instrument  17^,  that  of  the  atmosphere 
being  15*^  cent.  Having  registered  these  observations,  we 
travelled  through  the  woods,  towards  the  mountain,  and  at  its 
foot  found  a  small  lake,  where  we  again  observed  the  barome- 
ter, which  stood  7G8  millimetres,  temperature  of  instrument 
21^  cent.  Arrived  on  the  summit  of  the  mountain,  at  12J 
P.  M.,  we  observed  the  elevation  of  the  mercury  to  be,  in  the 
barometer,  743^""'-,  temperature  of  instrument  16^,  tempe- 
rature of  air  15^  cent.  From  these  elements,  we  calculate 
the  elevation  of  the  mountain  to  be  1060  feet  above  the  level 
of  the  sea,  while  the  lake  is  101  feet  above  the  sea,  and  the 
summit  of  the  mountain  is  9  j9  feet  above  the  level  of  the  lake. 
The  mountains  seen  from  its  summit  were  counted ;  they  were 
four  on  the  west,  one  on  the  north,  one  on  the  east ;  and  some 
of  them  rose  to  a  greater  elevation  than  the  point  upon  which 
tiie  above  observations  were  made.  Tiieir  general  direction 
is  E.  and  W.  Excepting  this  ridge,  the  island  appeared 
to  be  flat,  and  is  watered  by  a  great  number  of  little  streams, 
lakes  and  inlets.  Somes'  River  or  Sound  is  the  most  remark- 
able. This  mountain  and  its  neighboring  hills  are  composed 
entirely  of  a  coarse,  granitic  aggregate  of  felspar,  quartz, 
and  a  few  scattering  particles  of  hornblende,  the  presence 
of  the  latter  mineral  classing  the  rock  under  the  sienites. 
Mt.  Desert  is  yet  but  little  known,  and  will,  if  explored, 
furnish  many  valuable  minerals  ;  but  owing  to  the  short  time 
we  were  allowed  to  spend  upon  it,  we  could  do  no  more  than 
glance  at  its  resources.  On  account  of  favorable  winds,  we 
determined  to  run  to  Thomaston,  suspending  our  observations 
at  Mt.  Desert  for  the  season,  with  the  intention  of  renewing 
them  on  a  future  occasion.  On  our  course  to  Thomaston, 
we  ran  down  close  to  Deer  Island,  where  we  saw  enormous 
quantities  of  granite  or  sienite,  which  shows  itself  in  huge 
tabular  sheets  and  blocks  upon  the  shore.  Passing  the 
thoroughfare,  we  observed,  with  the  telescope,  that  the  surface 
of  the  rocks,  on  the  northern  aide  of  the  passage,  was  covered 
with  the  initials  of  persons  names,  cut  in  large  \eUei«.    ^% 
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did  not  8l(»j)  to  invcsligaje  the  oxtenl  of  the  rocks  on  the 
island,  but  there  is  evidently  sufficient  granite  at  this  place 
to  supply  tiui  marlict  for  centuri(?s  ;  nnd  the  facilities  for  its 
trnnsportatioii  nre  remarkably  (avorable,  as  vessels  may  lie 
along  side  of  tlieni  in  safety.  Tlie  southern  side  of  the  Fox 
iKlandb-  is  al-o  enpablo  of  iurni.shirrg  an  abundant  supply  of 
pyritiforous  slate,  which  may  be  used  advanta«^eously  in  the 
nianulhcture  of  cnj>|>oras  and  alum.  At  this  place,  in  the 
summer  of  1835,  1  examined  an  extensive  bed  of  this  rock 
on  the  estate  of  Mr.  Seth  Thomai^,  where  the  slate  is  com- 
pletely ehar<Tcd  with  iron  [>yrites.  which  spontaneously  decom- 
poses and  forms  copperas.  Tlu:  locality  is  cut  through  by  a 
trap  dykes,  v»hich,  doubtless,  j>hjyed  a  conspicuous  part  in 
char^inir  the  slate  with  |)vrites.  It  will  be  remembered  that 
many  other  ))laces,  mentioned  in  this  report,  furnish  also  an 
abundance  of  pyritiierous  slate,  and  riiost  of  these  localities 
nre  valu:iIV.(?  for  the  above  mentis  Hied  purpc^ses.  The  following 
diairrani  explains  the  situation  of  tlie  p-yritiferous  slate  at 
Vinalhaven. 


Infect 


w.s 


Vinalliavin,  Fox  If-iainls. 


a  a  Dvk.-'s  (  rnrteu  itoiio  ti;;:i. 
h  b  Siralo  <>l' l^yrili^erou^l  siutes. 

f  Xv'iu  of  jiyrilos. 
d  d  I'iijily  siai'  . 

e  \\.-in  olCliKTtr.. 


We  nou-  reached  Thomaston,  but  beln^r  called  away  for  a 
few  days,  I  left  the  survey  in  charge  of  Dr.  T.  Purrington, 
who  was  a.*si.sted  by  ]Mr.  Hodirc*.  On  my  return,  I  reviewed 
with  these  gentlemen  the  work,  which  they  had  accomplished 
in  a  satisfactory  manner.  The  results  now  stated,  are 
abstracted  from  our  mutual  observations.  I  had  visited 
Thomaston  several  times  previously,  and  had  learned  many 
particulars  respecting  the  quarries,  and  the  geology  of  the 
place.  1  was  now  enabled  to  acquire  more  exact  and  par- 
ticular information  respecting  each  locality,  through  the  aid 
of  gentlemen  resident  on  the  spot.  I  would  mention  cspe- 
cia//y,  the  valuable  &ct\\cea  cow\.\\V>v\Vid  by  Dr.  Cochran, 
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Hon.  John  O'Brien,  and  Col.  Dwigfat  The  first  meniioned 
gentleman,  to  whom  we  were  under  especial  obligations, 
engaged  to  have  a  plan  of  the  town  drawn,  and  to  collect 
statistical  infonnation  respecting  the  value  of  the  lime  busi- 
ness of  the  place.  This  he  accompliabed,  in  a  diligent  and 
careful  manner,  and  his  report  is  appended  to  the  section  on 
the  Economical  Geology  of  the  State.  Mr.  O'Brien  furnished 
the  Assistant  from  Maine  with  valuable  information  respect- 
ing the  quarries  at  the  State  Prison,  and  with  an  estimate 
of  the  quantity  of  marble  manufiictared  in  Thom«ston. 
Col.  Dwight  explained  to  us  his  views  as  regards  the  extent 
of  the  limestone  district.  To  these  gentlemen  I  now  beg 
leave  to  tender  my  grateful  acknowledgements,  both  for  tPie 
services  they  have  rendered  in  the  survey,  and  for  many  per- 
sonal attentions.  In  order  to  form  a  just  idea  of  the  nature 
and  extent  of  the  limestone  rocks  of  Thomaston,  we  exam- 
ined the  strata  which  surround  and  contain  it,  as  also  tliose 
which  traverse  or  cut  through  its  mass.  At  Owl's  Head,  \vc 
noticed  the  trap  rocks,  forming  the  bold  promontory  on 
which  the  Light  House  stands,  and  the  shores  near  the  hotel 
at  the  steamboat  landing.  These  rocks,  at  first  view,  ^ould 
aeem  to  have  little  connection  with  the  limestone ;  but  it  will 
be  perceived,  in  the  sequel,  that  they  are  associated  willi 
those  which  have  most  assuredly  produced  chemical  changes 
in  the  whole  district  in  question. 

The  immediate  strata,  which  contain  the  great  bed  of 
limestone  at  Thomaston,  are  composed  of  talcose,  micaceous 
and  argillaceous  slates,  charged  with  a  greater  or  less  pro- 
portion of  graphite  or  plumbago.  These  stratified  rocks, 
where  they  are  seen  upon  the  faill,  N.  W.  from  the  village 
of  East  Thomaston,  run  N.E.  and  S.  W.,  and  dip  to  the 
N.  W.  55°.  On  the  road  to  West  Thomaston,  the  same  rork 
is  observed  to  run  N.  N.  E.  and  S.  S.  W.  and  dips  to  the 
E.  S.  E.  60«,  and  near  the  marsh  it  dips  to  the  N.  W.  by  N. 
and  runs  N.  E.  by  E.  On  the  hill,  the  slate  is  coated  with 
a  glazing  of  graphite,  and  hence  it  has  generally  been  mis- 
taken for  shale,  accompanying  coal.  No  coal  has,  however, 
been  discovered  there,  nor  is  there  any  reason  to  believe 
that  it  exists  in  this  rock;  no  tracw  of  vegetable  iminee- 
nons  having  ever  been  fbond  apra  its  strata,  while  iU  d'n>  is 
•ach,  that  it  would  diaeloie,  on  iti  aaVSKi^ipa^  c&'g.^^i  ^""^ 
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bed  of  this  combustible,  if  included  in  its  mass.  Bog  iron 
ore  and  earthy  black  oxide  of  manganese,  are  found  upon 
this  hill,  and  have  been  often  mistaken  for  coal. 

The  limestone  rocks  of  Thomaston,  are  included  between 
strata  of  such  rocks  as  I  have  above  described,  and  the 
direction  of  the  beds  coincides  with  that  of  the  strata ;  that 
is,  the  great  mass  of  limcrock  which  lies  in  the  valley  of 
Thomaston,  and  extends  from  George's  River  to  Tolman's 
Pond,  runs  in  a  N.  E.  and  S.  W.  direction.  This  bed  of 
limestone  is  said  to  be  nearly  a  mile  wide,  but  its  exact  limits 
have  not  been  determined,  owing  to  the  superficial  soil, 
which  conceals  the  rock  beyond  the  quarries.  A  parallel 
bed  runs  from  the  State  Prison,  until  it  comes  on  a  line  with 
the  meadow  quarries.  This  bed,  the  limits  of  which  are  not 
certainly  known,  is  contained  in  talcose  slate,  and  is  wrought 
at  the  two  points  I  have  mentioned.  A  bed  of  white  mag* 
nesian  limestone,  of  the  variety  called  dolomite,  is  contained 
in  similar  rocks  at  the  marsh,  near  the  West  Keag  River. 
These  are  the  principal  beds  of  limestone  at  Thomaston, 
and  they  are  wrought  chiefly  at  the  following  places ;  Black- 
ington's  Corner,  near  Tolman's  Pond,  at  the  Meadows,  State 
Prison,  and  Beech  Wood  quarries.  Most  of  these  localities 
are  cut  through  by  trap  dykes,  of  greater  or  less  dimensions, 
and  the  chemical  changes  produced  by  the  injection  of  this 
rock,  are  marked  exactly  by  the  proportionate  size  of  the 
dykes,  and  the  nature  of  the  limcrock.  It  is  interesting  to 
observe,  that  the  most  valuable  quarries  opened,  are  those 
which  are  distinguished  by  the  dykes ;  and  even  the  lime 
burners,  who  certainly  are  not  aware  what  opinions  are 
entertained  by  geologists,  and  cannot  be  accused  of  theo- 
retical bias,  attribute  a  good  influence  to  the  presence  of 
this  rock.  However  this  may  be,  it  is  certain  that  some 
cause  of  this  kind  has  had  a  powerful  influence  on  the  lime- 
stone in  question,  and  changes  have  been  eflected  in  it,  which 
it  would  be  diflicult  to  attribute  to  so  small  amass  of  igneous 
rocks  as  are  seen  traversing  the  quarries,  we  may  rationally 
suppose,  that  the  dykes  are  but  salient  veins,  from  more 
powerful  masses  of  this  rock  below,  and  the  neighborhood 
shews  abundant  proofs,  that  they  are  not  wanting  in  the 
vicinity. 
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Let  us  now  proceed  to  examine  several  quarries,  beginning 
at  Blackington's  Corner, — ^Tolman's,  Achom's,  and  Crockett's 
quarries. 

Acharn's  quarry  is  an  excavation,  which,  according  to  the 
measurements  made  by  Dr.  Purrington,  is  300  feet  long,  91 
feet  broad,  and  16  feet  deep— -and  furnisher  20,000  casks  of 
lime  per  annum. 

The  limerock  at  this  locality,  shews  a  number  of  fractures 
in  its  mass,  while  the  lines  of  stratification  are  distorted^  A 
small  quantity  of  sphene,  tremolite  and  quartz,  were  found 
in  this  place,  in  a  detached  mass  of  rock.  There  is  a  small 
dyke  in  the  quarry,  three  feet  wide,  but  not  of  sufficient  power 
to  have  induced  all  the  changes  that  have  taken  place. 

CrocketVa  quarry,  adjacent  to  the  one  above  noticed,  is 
more  interesting.  There  the  lines  of  stratification  are  seen 
only  in  the  different  shades  of  color  the  rock  presents,  and 
the  limestone  is  a  mixture  of  blue,  white  and  crystalline 
particles.  The  coloring  matter,  as  ascertained  by  analysis, 
is  chiefly  carbon  and  oxide  of  iron.  By  measurement,  it  was 
ascertained  by  Dr.  Purrington,  that  this  quarry  was  272  feet 
long,  80  feet  broad,  27  feet  deep,  and  yields  30,000  casks  of 
lime  annually.  The  lines  of  stratification  run  N.  E.  and  S.  W. 
The  most  remarkable  object,  at  this  locality,  is  its  trap  dyke, 
which  stands  like  a  wall  in  its  centre,  rising  to  the  height  of 
30  feet,  and  the  excavations  have  been  made  from  either 
side.  This  dyke  is  10  feet  in  thickness  at  its  widest  part, 
and  it  narrows  at  either  extremity  to  an  edge.  The  following 
diagram  exhibits  a  section  of  this  quarry. 


80(««t. 


w.  N.  W. 


E*  B«  E. 


c         c 
Trap  dyke,  Crockett*s  Ocuuny,  Tbomaifon. 


a  a  Strata  c^Uat  limettoM. 

b  Djrkt  of  greenstone  tnp-iock. 
« t  White  cr/ftnOhie  limetlotfe. 
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The  limestone,  at  its  junction  with  the  dyke,  is  closely 
cemented  to  it,  and  is  converted  into  a  perfectly  white  crys- 
talline variety,  which  loses  this  character  in  proportion  to 
its  distance  from  the  dyke.  The  same  fact  was  observed  in 
all  the  quarries  thus  intersected. 

The  Meadow  quarriea  are  generally  marked  by  exactly 
such  appearances  as  I  have  above  described.  They  are 
situated  in  the  midst  of  a  plain,  and  are  wrought  to  the  deptli 
of  10  or  15  feet.  They  are  in  the  possession  of  about  60 
individuals,  and  the  particular  quarries  are  named  according 
to  their  proprietors.  These  quarries  bear  a  general  resem- 
blance to  each  other,  so  that  there  would  be  no  advantage 
in  separating  them  for  particular  description.  They  are  all 
cut  across  by  a  series  of  zig-zag  dykes,  and  exhibit,  in  per- 
fection, the  chemical   changes  which  have  been  effected. 

Direction  of  the  Dykes. 

Achorn's  quarry,  E.  and  W.  8  feet  wide. 

Crockett's  quarry,  N.  N.  E.  and  S.  S.  W.  10  feet  wide. 

Meadow  quarries,  N.  N.  E.  and  S.  S.  W.  2\  feet  wide. 

Beech  Wood  quarries,  S.  E.  by  E. 

The  fractures  in  the  limestone  generally  coincide  with  the 
direction  of  the  dykes,  so  that  it  is  highly  probable  that  the 
phenomena  were  in  some  way  connected,  and  I  may  be 
allowed  to  express  the  conviction,  forced  on  us  all,  by  the 
facts  discovered,  that  the  rocks  at  this  place  have  been 
disturbed  by  some  great  convulsion  of  nature.  On  visiting 
the  Beech  Wood  quarries  similar  phenomena  were  observed. 
The  lines  of  stratification  run  in  a  N.  E.  and  S.  W.  direction. 
There  are  two  dykes  which  intersect  this  quarry,  and  the 
same  crystalline  appearance  was  observed  at  the  junction  of 
the  two  rocks.  The  walls  of  talcose  slate  may  be  distinctly 
seen,  where  they  embrace  the  limestone.  Large  and  beauti- 
ful crystals  of  calcareous  spar,  in  the  form  of  six  sided  prisms, 
are  obtained  here.  The  quarry  is  opened  to  the  extent  of 
700  feet  in  length,  146  feet  broad,  18  feet  deep,  and  h  yields 
annually  36,000  casks  of  lime.  Northeast  from  this  place  is 
another  quarry,  400  feet  long,  93  feet  wide,  and  12  feet  deep. 

The  State's  Prison  quarry  was  opened  60  years  since,  by 
General  Knox,  and  has  since  become  the  site  of  a  Prison. 
The  /imerock  has  here  been  excA.N«Lted  to  the  extent  of 
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400  feet  long,  130  feet  broad,  and  43  feet  deep — and  is  now 
enclosed  within  the  Prison  walls.  Here  the  strata  were 
observed  to  run  N.  E.  and  S.  W.,  and  the  general  dip  is  to  the 
S.  E.  80^.  Much  of  the  limestone  at  this  locality,  is  of  a 
poor  quality,  owing  to  an  admixture  of  foreign  minerals. 
This  is  rejected  in  selecting  the  limestone  for  burning. 
Thirty-five  thousand  casks  of  limestone,  in  its  unburnt  state, 
are  sold  annually  by  the  Warden  of  the  Prison.  The  average 
number  of  prisoners  employed  in  the  quarry,  is  37;  and 
they  are  not  permitted  to  converse  with  each  other,  while 
laboring. 

A  new  quarry  has  lately  been  discovered,  at  a  place  called 
the  Marsh,  near  West  Keag  River.  I  surveyed  this  locality, 
early  last  summer,  before  engaging  in  the  Geological  Survey 
of  the  State ;  and  it  is  one  of  considerable  importance.  It  is 
a  bed  of  white  granular  compact  dolomite,  included  between 
strata  of  talcose  slate,  which  run  N.  N.  E.  and  S.  S.  W.,and 
dip  70^  N.  N.  W.  This  rock  exhibits  itself  on  the  borders  of 
the  little  brook,  which  runs  from  a  peat  bog  into  the  river. 
The  width  of  this  bed  is  supposed,  from  examinations  that 
have  been  made,  to  be  240  feet ;  it  extends  40  or  50  rods 
in  the  direction  of  the  hill.  The  out-cropping  edge  of  this 
rock  is  of  a  beautiful  white  color,  and  granular ;  and  its 
lower  surface  is  compact,  and  veined  with  dark  lines.  Its 
composition  shews  it  to  be  a  magnesian  carbonate  of  lime ; 
and,  although  it  is  commonly  supposed  that  such  limestone 
exerts  an  unfavorable  influence  on  vegetation,  it  is  evident 
here,  that  this  is  not  the  case ;  for  it  bears  directly  on  its 
surface,  a  heavy  growth  of  forest  trees,  such  as,  maple,  birch, 
spruce,  beech,  fir,  hemlock,  and  various  wild  wood  plants. 
The  peat  meadow,  at  its  base,  is  also  covered  with  the  usual 
plants.  The  notion  respecting  the  unfavorable  influence  of 
magnesian  limestone,  is  not  supported  by  this  locality. 

The  dolomite  of  this  place,  takes  a  fine  polish,  and  may  be 
used  for  marble  slabs,  columns,  fire-places,  &c. ;  and  if  suffi- 
ciently pure  blocks  can  be  obtained,  it  will  form  an  elegant 
statuary  marble.  The  fragments  may  be  burned  for  lime. 
It  must  be  remarked,  that  this  variety  of  limerock  swells 
considerably,  when  burned ;  and  sufficient  room  should  be 
allowed  for  expansion,  otherwise  it  will  burst  the  kilns*    Thft 
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granular  dolomite  will  fall  into  powder,  when  banied ;  bot 
this  is  no  disadvantage,  unless  it  is  to  be  kept  a  long  time,  or 
shipped  for  a  distant  port.  Magnesiao  limestone  forms,  when 
burned,  what  is  called  hot  lime,  on  account  of  the  rapid 
manner  in  which  it  slakes,  when  moistened  with  water,  evol- 
ving great  heat  in  a  sudden  manner.  Having  collected  a 
series  of  specimens,  illustrating  the  nature  of  all  the  Thorn- 
aaton  lime  and  marble  quarries,  we  made  several  excursions 
to  the  new  and  valuable  localities  of  limestone,  situate  in 
Camden  and  Hope,  intending  to  return  to  Thomaston  as  soon 
as  our  map  of  the  town  was  completed,  and  the  required 
statistical  information  collected.  Dr.  Cochran  kindly  offered 
to  obtain  answers  to  a  series  of  questions,  which  I  had  given 
him  in  writing,  which  inforniution  being  of  statistical  value, 
is  inserted  in  the  Economical  department  of  the  present 
Repo  t 


We  no  p  0  ecded  o  Goose  R  e  se  emen  eleven 
miles  N  h  f  m  Thomas  on  he  e  a  uab  c  quar  es  of 
limes  one  a  e  oug  On  he  po  n  n  a  the  vi  age  and 
close  o  he  sea  sho  e  a  e  he  Beau  amp  s  p  ts  whe  e  the 
limes  one  sof  exce  ent  qual  y  and  s  a  ge  y  quarr  ed  and 
shipped  n  s  na  u  ol  state  to  be  bu  ned  elsewhe  e  Most 
of  the  bmerock  burned  at  Goose  River,  is  obtained  at  a  place 
called  the  Lilly  Pond  quarries,  where  the  rock  fonns  acliff 
30  feet  high,  and  presents  an  inexhaustible  supply.  Tfaw 
locality  is  situated  half  a  mile  N.  E.  from  Goose  Riwr 
Mttlement,  near  the  margin  of  a  little  lake,  from  which  tia 
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quarry  takes  its  name.  Although  the  quarry  has  been  opened 
only  four  years,  it  is  evident  from  the  appearance  of  the  cliff, 
that  very  large  quantities  of  limestone  have  been  obtained. 
There  are  also  a  number  of  small  quarries  opened  to  the 
North  £ast  of  this  locality,  on  the  opposite  side  of  Lilly 
Pond,  where  limestone  is  found  abundantly.  Like  the 
Thomaston  limerock,  it  is  included  between  walls  of  talcose 
slate,  and  is  colored  by  the  presence  of  small  particles  of  gra- 
phite or  black  lead.  Some  specimens,  contain  distinct  scales 
of  this  substance,  which  are  easily  recognized.  The  strata 
which  enclose  the  limestone,  may  be  seen  on  the  N.  E.  side 
of  Lilly  Pond.  They  run  at  this  spot,  in  a  N.  W.  and  S.  E. 
direction,  and  dip  70^  S.  W.  The  general  direction  of  the 
rock,  is  N.  E.  and  S.  W. ;  so  that  the  direction  of  the  strata 
at  the  place  where  our  observations  were  made,  must  have 
been  disturbed,  and  their  direction  changed.  Several  small 
dykes  of  trap  may  be  seen  intersecting  the  limestone,  on  the 
N.  E.  side  of  the  pond,  and  chemical  changes  are  seen 
similar  to  those  observed  at  Thomaston  and  elsewhere. 
Although  the  rock  at  Lilly  Pond  is  now  wrought  wholly  for 
making  lime,  it  is  evident  that  good  blocks  of  marble,  of  the 
usual  size,  may  easily  be  obtained,  which  may  be  wrought 
into  slabs  like  that  at  Thomaston. 

Goose  River  settlement  is  becoming  quite  celebrated  for 
its  lime,  which  is  exported  to  New  York,  where  it  sells  for 
the  same  price  as  that  from  Thomaston.  This  place  has  a 
population  of  about  .three  or  four  hundred  persons,  and  fifty 
men  are  here  employed  in  the  lime  business,  which  gives  the 
place  an  appearance  of  activity.  Lime  is  also  burned  near 
the  village  of  Camden,  and  is  shipped  in  considerable  quan- 
tities. While  at  this  place,  we  were  desirous  of  ascertaining 
the  elevation  of  Megunticook  Mountain,  a  commanding 
eminence,  situated  on  the  north  of  the  village.  The  day 
selected  for  this  purpose  was  remarkably  favorable,  the  tem- 
perature and  pressure  of  the  atmosphere  being  very  uniform, 
during  the  time  our  observations  were  taken.  At  nine  A.  M. 
the  barometer  placed  on  the  sea  shore  at  the  foot  of  the 
mountain,  and  on  a  level  with  the  sea,  stood  at  774*""*, 
temperature  of  instrumeDt  being  35^,  that  of  the  air  23<»  cent. 
After  noting  these  observalionB,  we  iet  out  foT  the  inmxA:ue^ 
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and  after  a  fatiguing  journey  through  tlie  woods,  and  two  or 
three  unsuccessful  attempts  to  scale  the  mountain  on  its 
inaccessible  side,  we  found  a  path  which  led  us  to  its  sum- 
mit, where  we  arrived  at  12J  o'clock.  On  the  brow  of  this 
eminence,  the  barometer  stood  at  739°*°*,  temperature  of 
instrument  23^,  and  that  of  the  air  22^  cent.  Calculating 
these  elements,  we  found  the  elevation  of  this  point  to  be 
1322  feet  above  the  level  of  the  sea.  We  soon  after  dis- 
covered that  we  had  not  reached  the  greatest  elevation,  which 
lies  farther  to  the  north ;  and  we  proceeded  to  that  place, 
and  repeated  our  observations.  Here  the  barometer  stood 
at  735°",  the  temperature  of  the  instrument  and  of  the  air 
being  20°.  Calculating  these  observations,  the  greatest 
elevation  of  the  mountain  is  found  to  be  1457  feet  above  the 
sea.  Megunticook  consists  entirely  of  a  grey  variety  of  mica 
slate,  forming  consolidated  strata,  which  incline  to  the  horizon 
at  an  angle  of  70°.  This  rock  is  filled  with.numerous  crystals 
of  niacleor  hemitropic  andalusite;  and  at  its  base,  on  the  sea 
shore,  an  abundance  of  specimens  may  be  obtained,  which 
are  polished  by  the  action  of  the  waves.  The  composition  of 
this  mineral,  according  to  an  analysis  I  made  of  a  specimen 
from  Lancaster,  Mass.,  is  in  100  grains,  as  follows, 


Silicia, 

33.0 

Alumina, 

61.0 

Oxide  of  iron,   . 

4.0 

Water, 

1.5 

Loss, 

.5 

100.0 

From  the  summit  of  Megunticook,  the  view  is  exceedingly 
fine ;  numerous  picturesque  villages  are  seen  scattered  over 
the  country  for  an  immense  distance.  Camden  appears  at 
the  foot  of  the  mountain,  while  the  beautiful  Penobscot  Bay, 
with  its  green  islands  and  passing  ships,  forms  a  most  beau- 
tiful panorama.  The  following  bearings  were  taken  with 
a  pocket  compass :  East-Thomaston,  S.  by  £. ;  Camden, 
S.  E.  by  S. ;  Goose  River  village,  S.  S.  E. ;  Owl's  Head, 
S.  E.  by  S.  J  Fox  Island  light,  E.  S.  E. ;  Isle  au  Haute, 
£.  by  8. ;  Manhegan  l«\e,  ^.  \  ^oxsxiVl^e^^ett,  E ;  Matinicus 
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Island,  S.  E. }  S.  The  enumeration  of  these  places  is  suffi- 
cient to  give  some  idea  of  the  extensive  prospect  enjoyed 
from  this  summit,  while  their  bearings  will  serve  to  aid  the 
stranger,  in  recognizing  the  interesting  points  of  view.  [See 
Plate.]  On  the  southern  side  of  this  eminence,  the  rocks 
are  precipitous,  and  rise  perpendicularly  to  the  height  of  300 
feet.  Descending  the  mountain,  our  barometer  was  unfortu- 
nately broken  by  a  fali,  which  accident  prevented  our  taking 
the  height  of  other  interesting  elevations. 

After  returning  to  Thomaston,  where  we  obtained  our 
plan,  and  a  statistical  report  from  Dr.  Cochran,  we  set  sail 
for  Belfast,  visiting  the  Lime  Islands  in  our  cour3e.  These 
islands  are  not  appropriately  named,  since  they  were  found  to 
consist  of  talcose  slate  and  trap  rocks,  containing  epidote, 
no  limestone  occurring  on  them.  From  Belfast  we  went  to 
Hope,  passing  through  the  towns  of  Searsmont,  Belmont  and 
Appleton.  In  Belfast  the  strata  of  talcose  and  argillaceous 
slate  were  observed  running  N.  E.  by  N.  and  S.  W.  by  S. 
In  Belmont  the  same  kind  of  rock  is  found,  which  passes  into 
plumbaginous  mica  slate.  On  the  right  hand  side  of  the 
road  we  observed  some  well  defined  diluvial  marks  on  the 
slate  running  N.  W.  and  S.  E.  and  crossing  the  lines  of 
stratification.  Boulders  of  granite  are  abundantly  scattered 
through  the  diluvial  soil,  although  granite  does  not  occur  in 
this  vicinity  in  place.  Near  Cobb^s  mills,  in  Searsmont,  the 
talcose  slate  runs  E.  N.  E.  and  is  intersected  by  numerous 
beds  of  quartz,  from  six  to  ten  inches  thick,  containing  large 
flesh  colored  crystals  of  aodalusite.  Near  Hope  this  slate  is 
charged  with  plumbago,  so  that  it  may  be  cut  into  pencils, 
which  will  write  upon  paper. 

The  Hope  limestone  is  contained  in  the  talcose  slate,  which 
runs  N.  E.  and  S.  W.,  and  dips  S.  E.  80^.  It  is  indistinctly 
stratified,  and  is  cut  through  by  numerous  small  trap  dykes, 
while  at  the  points  of  contact  the  limestone  is  frequently 
converted  into  dolomite.  This  limestone  is  extensively  quar- 
ried, and  furnishes  excellent  lime,  which  is  admirably  suited 
for  transportation,  since  it  is  compact  and  slow  in  slacking^ . 
The  most  compact  variety  id  known  in  commerce  under  tke 
name  of  the  Lafayette  lime.  It  is  a  selected  rock«  and  aelk 
Sn  a  higher  price  than  the  ordinary  ip«m\\M%^V»ft\iit% 

a 
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obtaiDed  here.  The  Hope  limestone  is  also  suitable  for 
marble,  of  which  it  affonls  several  beautiful  varieties.  No 
less  than  30  quarries  are  wrought  for  lime  in  this  town.  We 
observed  in  one  of  the  quarries,  a  dyke  of  trap,  running 
N.  N.  E.  and  S.  S.  W.,  which  cuts  through  the  limestone 
strata,  in  the  manner  represented  below.  They  have  evidently 
been  elevated  by  the  upheaved  dyke,  while  the  blue  limestone 
is  converted  into  white  granular  dolomite,  at  points  of  contact 
with  the  dyke. 


a  Sirau  or  Hagnr^lan 
b  Trapd>kc. 
c  Dolomlle. 


Another  instance  in  the  same  range  was  noticed,  where 
there  were  two  dykes,  and  the  limestone  at  each  intersection 
was  changed  in  a  similar  manner.  The  following  diagram 
illoatrates  this  fact. 


aaa  Sirats,  of  MacDeMaoliineitoiM. 
bi  Tiapdj-kM. 

eecc  DdIouuic. 

Theae  appearances  are  quits  interesting,  and  show  the  effect 
of  the  intrusion  of  dykes,  into  limestone  containing  magnesia, 
the  stratified  and  compact  rock,  having  been  converted  into 
granular,  and  semi-crystallized  dolomite.  Similar  changes 
are  observed  in  some  of  the  beds  at  Thomoston,  and  where 
the  rock  contains  no  inagn«n«,\VA  cv^xnoto  oC  Una  is  gen- 
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crally  converted  into  calcareous  spar.  Von  Buch  supposed 
that  dykes  of  pyroxenic  porphyry,  when  injected  into  strati- 
fied limestones,  rendered  them  magnesian ;  but  after  carefully 
examining  the  localities  in  Europe,  which  he  quotes,  I  am 
convinced  that  the  igneous  rocks  act  only  by  fusing  a  lime- 
stone, which  contained  magnesia  in  its  original  state.  The 
localities  here,  so  frequently  observed,  confirm  this  view  of  tlie 
subject.  Diluvial  grooves  in  the  rocks  are  exceedingly  com- 
mon in  Maine,  but  I  know  of  few  localities  where  they  arc 
so  distinct  as  at  Hope  and  Appleton.  Here  they  may  be 
observed  running  in  a  N.  W.  and  S.  £.  direction,  while  they 
are  very  deep  and  perfectly  defined.  Their  direction,  it  will 
be  remembered,  does  not  coincide  with  that  of  the  stratifica- 
tion of  the  rock,  and  could  not  have  resulted  from  disintegra- 
tion of  the  different  strata.  Three  quarters  of  a  mile  S.  E. 
from  a  hill  in  Appleton  they  may  be  seen  forming  deep  chan- 
nels in  the  rocks,  to  the  depth  of  a  foot,  and  six  inches  in 
width.  Since  the  direction  and  appearance  of  these  grooves, 
correspond  with  those  observed  in  other  parts  of  our  country, 
I  feel  no  hesitation  in  attributing  them  to  a  similar  origin. 
They  are  certainly  the  result  of  an  aqueous  current,  which 
once  prevailed  over  New-England,  and  probably  over  the 
whole  world.  This  current  from  similar  grooves  seen  in 
other  places,  appears  to  have  proceeded  from  N.  to  S.,  or 
from  N.  W.  to  S.  E.  Leaving  the  lime  districts  of  Hope, 
wc  returned  to  Belfast,  and  there  made  arrangements  with 
Mr.  Pierce,  proprietor  of  the  quarries,  to  furnish  a  statistical 
account  of  the  value  of  the  lime  business  of  Hope.  The 
communications  are  contained  in  the  Economical  section  of 
this  Report. 

Lincolnvillc  has  also  her  lime  quarries,  and  I  am  informed 
that  upwards  of  100,000  casks  of  lime  are  annually  exported 
from  that  place.  We  were  not  able,  during  our  excursions 
the  past  season,  to  examine  this  locality. 

After  making  an  examination  of  the  vicinity  of  Belfast  and 
Castine,  where  we  found  the  talcose,  micaceous  and  plumba- 
ginous slate  rocks,  we  set  sail  for  those  Islands,  which  we  had 
not  examined  in  our  cruise  from  Lubec  to  Thomaston. 
Passing  Cape  Rosier,  we  took  a  sketch  of  the  deposition  of  | 
the  slate  and  trap-rocks  which  there  occ«ir«    f[8ee  Pt.kTi^.^ 
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We  then  ran  over  to  Mt.  Desert,  and  examined  Baker's  and 
Black's  Island.  At  the  latter  place  the  bog  iron  ore  is  found 
in  considetable  abundance.  We  visited  Marshall's  Island, 
which  we  had  been  unable  to  examine  before,  on  account  of 
the  violence  of  the  surf.  On  tlic  western  side  of  the  island 
is  found  a  vein  of  very  rich  magnetic  iron  ore,  contained 
in  granite  rocks.  It  lies  beside  a  powerful  dyke  of  trap, 
from  which  it  strikes  out  in  a  lateral  direction.  The  dyke 
is  from  nine  to  ten  feet  wide,  and  runs  in  a  N.  N.  £.  and 
8.  S.  W.  direction,  wiiilc  the  vein  of  iron  ore  runs  E.  and  W., 
extending  to  the  distance  of  14  yards,  nearly  at  right  angles 
with  the  dyke.  It  is  evident,  that  this  vein  of  iron  ore  is  of 
the  same  geological  age  with  the  dyke  in  its  vicinity,  for  it 
joins  it,  and  is  mixed  intimately  with  its  substance.  It  appears 
to  have  been  injected  into  the  granite,  with  which  it  is  closely 
connected.  Thb  iron  ore  is  of  the  purest  magnetic  variety, 
and  being  possessed  of  polarity,  is  admirably  suited  for 
magnets  of  great  power.  The  compass  needle  will  not 
traverse  within  30  or  40  yards  of  titc  vein,  and  when  a  crow- 
bar or  drill  of  steel  is  struck  upon  its  surface,  it  instantly 
becomes  a  strong  magnet,  attracting  large  quantities  of  the 
powdered  ore,  which  hangs  in  festoons  to  its  extremity.  When 
the  crowbar  was  suspended  by  a  piece  of  cord,  it  oscillated 
and  pointed  to  the  north,  like  a  compass  needle.  This  in 
the  most  powerful  magnetic  iron  ore  ttiat  I  have  ever  seen. 


Me  ofUuid. 
a  Granite. 

*  DfU  arKraeDitcoe 
(  Vvin  of  BiignHic  in 
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Although  thiB  vein  is  not  of  sufficient  extent,  to  affinrd  in 
itself,  a  continual  supply  of  iron  ore  for  the  fiirnace,  yet  it 
may  become  important  to  collect  the  iron  ores,  from  the 
numerous  localities  in  the  vicinity,  which,  together,  will  make 
up  enough  to  keep  a  blast  furnace  in  operation.  There  is  no 
better  iron  ore  in  existence  than  this ;  and  when  mixed  with 
the  bog,  and  other  lighter  ores  of  Mt.  Desert  and  Blaok's 
Island,  it  will  become  perfectly  manageable,  and  will  not 
overload  the  high  furnace.  So  important  an  indication  as  this 
locality,  should  not  be  lost  sight  of,  since  larger  quantities 
of  this  valuable  ore  may  be  discovered.  Mt.  Desert  offers 
similar  indications,  and  its  mountains  may  be  found  to 
contain  veins  of  this  and  other  metallic  ores.  It  will  be 
remarked  by  those  who  examine  the  facts  stated  in  this 
Report,  that  all  the  metallic  ores  which  have  been  de- 
scribed, are  found  in  those  places  where  trap  dykes  have 
been  thrown  up;  and  no  one  can  doubt  that  their  origin 
was  in  some  way  connected.  This  fact  is  not  only  interest- 
ing in  a  theoretical  point  of  view,  but  also  offers  a  valuable 
guide  to  those  who  are  seeking  to  discover  metalliferous  veins. 
It  is  also  an  indication  that  the  various  ores  mentioned,  were 
injected  or  sublimed  from  below,  and  that  the  veins  may 
probably  widen,  and  improve  as  they  descend.  This  appears 
to  be  the  case  with  the  Lubec  Lead  Mines,  so  far  as  they 
have  been  examined.  Many  islands  abound  on  this  coast, 
between  Mispecky  Reach  and  Thomaston,  which  generally 
consist  of  granite  rocks,  and  will  furnish  an  inexhaustible 
supply  of  building  stones.  To  enumerate  and  describe  them 
all,  would  perhaps  be  tedious;  and  I  shall,  therefore, mention 
only  a  few  of  the  most  valuable  localities  which  were  visited, 
and  refer  to  the  geological  map,  I  have  prepared,  for  their 
situations.  This  map,  copies  of  which  are  laid  before  you, 
will  be  published  in  the  next  annual  report. 

After  exploring  the  most  interesting  islands  in  our  course, 
we  ran  to  Eastport ;  and  from  that  place,  made  an  excursion 
in  the  Revenue  Cutter,  to  a  very  valuable  lime  district,  situ- 
ate on  L'Etang,  New  Brunswick,  where  the  Maine  Mining 
Company  have  purchased  an  extensive  tract  of  limestone, 
and  are  now  engaged  in  the  manufiictiire  of  lime,  for  import- 
ation into  the  United  States.      Llltaug  \b  a  v«oTfi»ii\Ati|  > 


(^2  TOPOGRAPHICAL  GEOLOGY. 

connected  by  a  narrow  isthmus  with  the  main  land.  It  has 
a  deep  and  excellent  harbor,  where  shipping  may  lie  secure 
from  every  wind.  This  locality  is  destined  to  become  one  of 
the  most  valuable  districts  for  the  manufacture  of  lime,  on 
the  coast — the  rock  being  of  an  excellent  quality,  and 
altogether  inexhaustible.  On  account  of  its  vicinity  to  cor 
country,  it  becomes  interesting  to  the  citizens  of  Maine  to 
know  its  value,  and  its  capability  of  furnishing  a  supply 
of  so  valuable  an  article.  In  order  that  we  might  ascer- 
tain what  competition  other  places  may  expect  to  meet 
with,  in  the  supply  of  the  market,  this  locality  was  exam- 
ined ;  although  it  is  not  situated  within  the  limits  of 
Maine.  The  limestone  of  L'Etang,  is  a  large  bed  of 
blue,  grey,  black  and  white  rock,  and  covers  an  area  of  40 
or  50  acres.  It  is  a  stratified  variety ;  the  strata  having  a 
general  direction  to  N.  E.  and  S.  W.,  and  dip  N.  W.  76*^. 
The  bed  or  mass  of  strata  is  included  between  walls  of  trap, 
and  is  intersected  by  twelve  dykes,  which  vary  in  width  from 
one  to  twenty  feet.  It  was  interesting  to  remark  at  this 
place,  where  trap  dykes  of  different  degrees  of  magnitude 
had  burst  through  the  limerock,  that  the  physical  and  chemical 
changes,  which  I  have  so  frequently  noticed  under  such 
circumstances,  were  presented  in  every  shade,  and  exactly 
in  proportion  to  the  power  of  the  dykes. 

The  coloring  matter  of  this  limestone,  is  chiefly  carbon  or 
graphite  and  oxide  of  iron,  which  gives  to  some  of  the  strata 
a  brownish  black  tint.  The  impure  masses  also  include 
strata  of  plumbaginous,  talcose  and  mica  slates,  which  rocks 
are  found  on  one  side  of  the  limestone  region.  It  will  be 
observed,  that  near  the  dykes,  this  limestone  becomes  lighter 
colored,  and  finally  perfectly  white,  where  it  is  connected 
with  them.  In  some  places  it  presents  a  massive  crystalline 
aspect,  but  more  commonly  it  is  compact.  There  can  be 
no  doubt,  that  these  effects  were  produced  by  the  intrusion 
of  a  powerfully  hot  molten  rock,  which  partially  softened 
and  fused  the  strata  of  limestone.  Similar  phenomena  may 
be  observed  at  Lubec,  Hope,  and  Thomaaton. 

I  was  informed  by  Mr.  Wilson,  the  original  proprietor  of 

this  limestone,  that  it  was  purchased  by  the  companyy  for 

£lyOOOy  or  $4,000.    ll  \s  ivo'w  xciw^Vi  xf^n^  valuabley  and 
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being  wrought  by  American  enterprize  and  capital,  cannot 
fail  to  become  a  source  of  profit  to  the  United  States. 

Near  L'Etang  is  an  Island,  called  Friendship's  Folly, 
which  consists  of  red  sandstone  and  a  conglomerate  of  peb- 
bles of  porphyry,  cemented  together  by  a  finer  sandstone. 
Through  the  midst  of  this  Island,  bursts  a  large  dyke  of 
trap-rock,  eight  feet  wide,  which  rises  to  the  summit  of 
the  Island.  [See  Plate.]  The  sandstone  at  this  place,  is 
like  that  at  St.  Andrews  and  Perry,  and  contains  alternate 
bands  of  a  grey  color.  The  strata  run  N.  E.  and  S.  W., 
and  dip  to  the  N.  W.  40^.  The  dyke  runs  N.  35^  W.  and  dips 
westerly  75^. 

Returning  to  Eastport,  we  saw  several  other  localities  of 
red  sandstone,  among  which  are  the  Spruce  and  Indian 
Islands ;  but  it  was  too  late  to  land  upon  them  at  that  time. 

SECTION    FOURTH. 

This  section  will  comprise  the  north  eastern  boundary  of 
the  State,  tracing  up  the  St.  Croix  to  Houlton,  and  from  thence 
following  the  St.  John  River  to  the  Madawaska. 

By  means  of  this  route,  I  meant  to  intersect  the  principal 
strata  which  run  through  from  Maine  into  the  British  province 
of  New-Brunswick.  From  Calais  we  made  an  excursion  to 
St.  Stephens,  for  the  purpose  of  exploring  a  large  granite 
mountain,  which  rises  from  the  river  side  to  a  considerable 
elevation.  This  granite  belongs  to  a  citizen  of  Maine,  and 
will  be  wrought  for  building  stones.  It  is  dark  colored, 
containing  black  mica,  and  will  answer  very  well  for  archi- 
tecture, and  although  it  is  not  so  handsome  as  the  Calais 
granite,  it  will  still  become  profitable,  on  account  of  the  eafc 
with  which  it  may  be  obtained  and  transported. 

Having  engaged  a  strong  waggon  to  carry  us  and  our 
baggage  through  the  woods,  we  set  out  for  Houlton  and 
examined  the  rocks  on  our  way.  For  some  distance  from 
Calais  we  found  a  coarse  aggregate  of  hornblende  and  felspar, 
forming  a  variety  of  hornblende  rock,  or  coarse  sienite. 
Granite  also  occurs  here  and  there,  but  is  not  of  a  fine  quali- 
ty, or  of  any  considerable  extent  We  then  came  to  clay 
slate  rocks,  near  Lewis'  Pond,  where  the  strata  jure  intersected 
by  dykes  of  trap.    At  Lewis'  Pood)  SO  miloi  Ccom  C^\aS»^ 
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there  is  a  small,  but  very  good  hotel,  kept  by  Mr.  Simpeon. 
The  road  to  this  place  is  good,  and  an  excellent  bridge 
crosses  a  branch  of  the  river. 

Passing  over  this  bridge  we  entered  the  Indian  Township, 
the  wood  on  one  half  of  which  has  been  barned,  and  still 
remains  standing.  The  soil  appears  to  be  excellent,  and  the 
rocks  are  slate.  The  road  was  good  until  we  arrived  at 
Mr.  Gleason's,  30  miles  from  Calais,  where  it  is  rough  for 
three  miles,  as  it  cuts  through  the  comer  of  Talmadge.  I 
remarked  also,  that  the  road  was  laid  down  erroneously  on 
the  map  of  the  public  lands,  and  have  corrected  it  as  far  as 
I  was  able,  as  will  be  seen  on  the  map  laid  before  the  Board* 
The  rocks  are  slate,  and  the  soil  is  good,  derived  from  the 
decomposition  of  the  rock  in  this  place,  and  from  an  ad- 
mixture of  diluvial  sand  formed  from  decomposed  granite. 
Boulders,  or  rounded  masses  of  this  rock,  were  observed  on 
our  way,  and  have  evidently  been  transported  from  the  north, 
where  we  soon  found  them  in  place  on  No.  8,  near  the  Bas- 
kenhegan  Lake.  On  the  shores  of  this  lake  we  observed 
also  slate  rocks  in  place.  Mr.  Anderson  furnished  us  with 
accommodations  at  his  house,  near  Jackson  Pond,  42  miles 
from  Calais.  After  examining  the  shores  of  the  lakes  without 
discovering  any  very  interesting  geological  appearances,  we 
continued  our  journey  to  Mr.  William  Butterfield's,  54  miles 
from  Calais,  and  from  thence  we  explored  the  vicinity  of  the 
Grand  Schoodic  Lake.  Limestone  and  bog  iron  ore  are 
said  to  occur  on  the  banks  of  the  Mattawamkeag,  west  from 
Butterfield's,  but  we  did  not  go  thither  to  explore  it,  as  it 
would  have  taken  up  more  time  than  could  be  spared  from 
the  public  lands.  After  passing  Butterfield's  there  is  no  road* 
The  trees  are  felled  so  that  a  light  waggon  may  lumber 
slowly  through,  but  we  found  it.extremely  laborious  to  effect 
a  passage  with  a  double  waggon.  Afler  going  on  three  or 
four  miles,  the  road  becomes  more  passable,  and  on  reaching 
the  ridge  called  the  Horseback,  it  is  very  good  all  the  way 
to  Houlton. 

This  ridge  is  extremely  cnrioos,  and  consists  of  sand  and 
gravel,  built  up  exactly  like  the  embankments  for  rail  roads, 
the  slope  on  either  side  being  about  30^,  while  it  rises  above 
ihe  surrounding  low  \ai\d«  \o  ^e  Vs^MIJbki  of  30  feet^  its  top 
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being  perfectly  level  and  wide  enough  for  two  carriages  to  pass 
abreast.     Its  surface  was  originally  covered  with  maple,  birch, 
and  hard  pine  trees,  while  the  low  lands,  on  either  side,  are 
covered  with  a  dense  growth  of  cedars.     I  could  not  help 
thinking,  as  I  looked  upon  this  natural  embankment,  that  it 
would  be  easy  for  an  antiquarian  to  mistake  this  ridge  for  a 
work  of  art,  and  to  suppose  that  some  of  the  aboriginal 
inhabitants  of  our  country  knew  how  to  annihilate  distance 
by  rail  roads.     My  first  impression  respecting  the  geological 
origin  of  this  embankment,  was,  that  it  was  alluvial,  and 
formed  the  bank  or  intervening  shores  of  two  lakes,  which 
existed  in  the  low  tracts,  now  covered  with  cedars ;  but  on 
examining  the  nature  of  the  materials,  of  which  it  is  com- 
posed, I  became  satisfied,  that  it  belonged  to  the  formation 
of  transported  clay,  sand,  gravel  and  boulders,  which  is 
called  diluvium,  consisting  of  the  loose  fragments  of  rocks, 
that  were  transported  by  a  mighty  current  of  water,  tlie  last 
time  the  waters  prevailed  over  the  land.     The  occurrence  of 
similar   embankments   at  Houlton,  served   to   confirm  this 
opinion ;  for  there  they  have  the  same  north  and  south  direction 
— a  coincidence  so  remarkable,  that  it  could  not  be  the  result 
of  chance.     The  Horsebacks  of  New  Limerick  and  Houlton 
are  much  more  elevated,  and  some  of  them  are  said  to  rise 
to  the  height  of  90  feet.     Those  which  I  examined,  however, 
were  not  more  than  50  feet  high.     It  will  be  noticed  that 
many  of  the  fragments  of  rock,  which  these  diluvial  accumu- 
lations contain,  are  similar  to  the  slaty  limestone  found  farther 
to  the  north,  and  up  the  St.  John  river.     I  cannot  stop  now 
to  speculate  on  the  causes  of  this  transportation  of  loose 
materials,  but  I  may  say  that  there  are  abundant  proofs,  on 
the  whole  face  of  this  continent,  that  there  has  been  a  mighty 
rush  of  waters  over  its  surface,  from  the  north  and  northwest, 
and  that  such  a  current  has  swept  over  the  highest  mountains 
of  Massachusetts.     {Vide  Report  on  Geol  of  Mass.  by  Prof. 
Hitchcock,) 

On  the  road  from  Calais  to  Houlton,  the  traveller  will 
continually  observe  that  the  loose  and  rounded  stones,  which 
lie  upon  the  soil,  are  not  similar  to  rocks  that  occur  beneath 
it,  but  that  they  can  be  identified  with  rocks,  from  which 
they  doubtless  originated,  farther  Berth.  By  a  series  of 
observations,  it  is  possible  to  asceAam  (he  WtivvV.*  o^  dJ\wNA 
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transportation ;  but  in  this  section  of  country  my  efforts  failed 
to  prove  satisfactory,  on  account  of  the  dense  forestsr  and  the 
covering  of  soil,  which  concealed  the  rocks  in  place,  so  that 
I  could  not  feel  certain  in  my  results.  I  know  of  no  such 
observations  having  been  made  elsewhere,  but  it  seems  rea- 
sonable, that  it  can  be  approximated,  with  some  degree  of 
accuracy,  by  taking  into  consideration  all  the  conditions  of 
the  problem.  On  our  way  from  Butterfield  to  Houlton,  we 
discovered  an  abundance  of  black  oxide  of  manganese  and 
iron  ore,  on  the  road  side,  and  imbedded  in  rocks  in  place. 
After  our  arrival  in  Woodstock,  I  had  the  pleasure  of  dis- 
covering an  enormous  bed  of  this  ore,  which  runs  directly 
towards  the  spot,  where  we  had  picked  up  the  specimens 
above  mentioned. 

The  soil  from  Calais  to  Houlton  is  generally  good,  and 
bears  a  luxuriant  growth  of  maple,  birch,  hemlock,  spruce, 
and  pine  trees,  while  the  low  lands  are  thickly  crowded  with 
cedars.     The  geological  nature  of  the  soil  is  of  three  kinds, 
diluvial,  alluvial,  and  soil  resulting  from  the  disintegration, 
of  the  rocks,  beneath ;   and  it  is  not  unfrequent  to  find  all 
these  varieties  on  the  same  farm.     The  mineralogical  nature 
of  the  rocks,  producing  soils,  explains  their  origin.     We 
have  then,  a  soil  derived  from  granite,  of  a  yellow  color, 
containing  grains  of  quartz,  mica,  and  felspar,  while  the 
chief  part  of  the  latter  mineral,  is  decomposed  into  clay. 
Soil  derived  from  argillite,  is  of  a  blue  color,  and  contains 
fragments  of  slate.     Alone,  it  forms  a  tenacious  clay,  and 
cold  soil ;    but  when  mixed  in  due  proportions  with  the 
detritus  of  granite   and  limestone,  it  forms  a  good   soil. 
Limestone   soil  of  this  vicinity,   is  of  a  brownish  yellow 
color,  mixed  with  blue  particles  of  slate.     Houlton  is  remark- 
able for  her  limestone  soils,  which  are  extremely  luxuriant, 
and  admirably  suited  for  the  growth  of  wheat,  other  grain, 
and  grasses.    They  are  very  deep  and  warm,  and  always 
kept  loose  and  spongy,  by  the  small  fragments  of  slate,  which 

they  contain.    There  are  also  rich  alluvial  soils  in  this  place 

and  at  New  Limerick  near  by,  which  yield  to  no  other  districts 

in  the  luxuriance  of  their  productions.. 
After  exploring  in  a  hasty  manner,  the  most  important 

placeB  around  Houlton,  m  ^lYivcVk  y9^  vqc^  kindly  assisted  by 
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the  politeness  of  Mr.  Carey,  who  resides  in  Houlton,  and  is 
well  acquainted  with  the  localities,  we  set  out  for  Woodstock, 
on  the  British  side  of  the  line,  and  there  met  with  kind  atten- 
tions from  Major  Ketchum,  whom  we  had  seen  in  Houlton. 
This  gentleman  afforded  us  much  aid  in  our  enterprise,  which 
we  are  happy  here  to  acknowledge.  While  in  Woodstocki 
I  saw  some  specimens  of  red  slate,  covered  with  black  oxide 
of  manganese,  which  I  instantly  recognized  as  the  matrix  of 
the  haematite  iron  ore ;  and  on  expressing  my  opinion  that 
iron  would  be  found  at  its  locality,  I  was  conducted  thither, 
and  discovered  an  enormous  bed,  not  less  than  50  or  60  rods 
wide,  and  extending  towards  the  district  I  have  described  at 
HodgdoD.  This  bed  of  iron  ore  forms  the  summit  of  a  hill, 
and  is  favorably  situated  for  working  the  metal,  charcoal 
being  easily  obtained  at  a  low  price.  The  ore  will  yield  not 
less  than  50  per  cent,  of  pure  iron,  and  60  per  cent,  of  cast 
iron.  It  is  the  most  easy  ore  to  smelt  in  the  blast  furnace, 
and  is  not  difficult  to  break,  nor  will  it  overload  the  furnace. 
Situated  near  an  important  military  post,  this  bed  of  iron  ore 
is  of  national  importance,,  and  should  not  be  overlooked  by 
government.  Should  the  ore  ever  be  wrought,  it  ought  to 
be  remembered  that  the  Tobique  River  has  on  its  banks  a 
plentiful  supply  of  red  sandstone,  suitable  for  making  the 
hearth  and  lining  of  a  blast  furnace,  and  will  also  afford 
limestone  required  for  a  flux  in  smelting  the  ore.  It  is  not 
a  small  advantage  to  have  these  indispensable  articles  on  a 
river  up  stream,  so  that  they  may  be  brought  down,  at  a  trifling 
expense,  in  boats  or  on  rails. 

Having  engaged  our  passage  in  a  horse  tow-boat,  we  set 
out  for  the  Grand  Falls,  carrying  our  provisions  and  camping 
apparatus  with  us,  and  travelling  slowly  up  the  St.  John's 
river,  at  the  rate  of  1 5  miles  per  diem,  so  that  we  could  have 
leisure  to  explore  the  banks  of  the  river,  by  walking  along 
beside  or  in  advance  of  the  boat,  and  putting  our  specimens 
on  board  when  it  stopped.  In  the  vicinity  of  Woodstock, 
large  dykes  of  trap  rocks  are  seen  cutting  through  the  slate 
and  limestone,  and  running  in  an  E.  N.  E.  and  W.  S.  W. 
direction.  We  found  the  strata  every  where  visible,  as  they 
were  exposed  by  the  river,  which  was  low  at  the  time,  and 
disclosed  their  outcropping  edges.    We  notV^  li!cA 


C.j  TDl'OOUAl'HlCAL   GKOLOCiY. 

of  the  limestone  and  slate  in  many  hundreds  of  places  along 
the  river's  banks,  as  we  proceeded,  and  found  it  to  be  £.  N.  E. 
and  W.  S.  W.,  and  the  dip  W.  N.  W.  Many  dykes  were  ob- 
served, cutting  through  the  limestone,  with  veins  of  calcareous 
spar  accompanying  them.  Fossil  shells,  such  as  terebratulse 
and  trilobites,  were  found,  but  they  are  rare  along  the  river's 
course.  Large  and  perfect  specimens  of  terebratulae  were 
found  in  blocks  of  jgrey  limestone,  which  we  trUced  to  tlieir 
origin  on  the  Tobique  River. 

Masses  of  red  sandstone  occurred  also  in  abundance,  as 
also  did  large  pieces  of  beautiful  red  jasper,  carnelian  and 
chalcedony,  which  were  mixed  with  rounded  and  water-worn 
pieces  of  amygdaloidal  trap.  All  these  minerals  we  traced 
to  the  Tobique — not  a  specimen  being  found  after  we  passed 
above  the  mouth  of  that  river.  The  occurrence  of  red  sand- 
stone, in  erratic  blocks,  along  the  course  of  the  St.  Johns, 
served  to  satisfy  me,  that  the  coal  measures  were  somewhere 
in  the  vicinity;  and  I  am  of  opinion,  that  this  substance  may 
be  found  between  the  Tobique  and  the  Grand  Lake,  on  the 
St.  John.  We  know  that  it  has  been  found  at  the  latter 
place,  and  there  is  a  good  prospect  of  its  being  found  con- 
tinuous to  the  Tobique;  for  there,  that  formation  exists, 
and  a  powerful  bed  of  gypsum  has  been  found,  embraced  in 
the  new  red  sandstone,  at  that  place.  I  had  previously  pre- 
dicted that  this  formation  would  strike  the  St.  John  at  this 
point,  and  hoped  to  have  found  it  on  the  western  side  of 
that  river,  but  it  has  not  yet  been  observed  extending  so  far. 
There  is,  hewever,  no  impossibility  of  its  existing  on  the 
public  lands,  west  of  the  St.  John,  for  tliere  are  frequent 
interruptions  in  the  extent  of  the  coal  measures,  and  an 
independent  coal  basin  may  as  well  occur  there,  as  on  the 
opposite  side  of  the  river. 

No  fragments  of  sandstone  were  observed  in  the  bed  of 
the  Aroostic,  at  its  confluence  with  the  St.  John,  all  the 
transported  masses  of  rock  found  there,  consisting  of  strati- 
fied blue  limestone  and  argillaceous  slate.  If  it  should 
happen  to  be  the  case,  that  the  direction  of  the  sandstone 
strata,  is  such  as  to  confine  it  to  the  eastern  side  of  the  St. 
John  River,  it  would  then,  if  continuous,  extend  to  the  lands 
belonging  to  Maine  and  MaEBa<t\i>affin!t^^  tvc^^      vha  Grand 
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Falls,  and  will  be  found  on  the  range  of  highlands,  forming 
the  northern  boundary  of  the  State.  In  a  future  excursion, 
I  propose  to  trace  the  known  coal-bearing  strata  of  New 
Brunswick,  up  the  St.  John,  from  the  Grand  Lake  coal  mines 
to  the  Aroostic;  and  thence,  if  the  strata  are  found  to  be 
continuous,  following  their  course  until  they  intersect  the 
public  lands. 

It  is  certainly  a  very  important  fact,  that  there  are  large 
beds  of  gypsum  on  the  Tobique  River,  for  that  substance  is 
well  known  to  be  exceedingly  valuable  in  agriculture,  and 
it  can  be  brought  down  the  Tobique  and  the  St.  John,  to 
any  point  required,  on  the  public  lands  which  lie  along  the 
St.  John,  within  from  two  to  six  miles  of  the  river,  while 
it  would  be  impossible  to  bring  the  Nova  Scotia  gypsum  up 
thfi  river,  on  account  of  the  expense  of  freight,  which  would 
cause  its  price  to  rise  so  high,  that  it  never  could  be  afforded 
for  agricultural  purposes.  It  may  also  be  remarked,  that 
gypsum  is  not  subject  to  any  custom-house  charges,  and 
boats  are  not  subject  to  tonnage  duty ;  so  that  the  Tobique 
gypsum  is  just  as  valuable  to  Maine,  as  if  it  occurred  within 
the  limits  of  the  State. 

The  rocks  along  the  course  of  the  St.  John,  up  to  the  Grand 
Falls,  consist  entirely  of  stratified  blue  limestone  and  slate, 
which  are  traversed  by  numerous  dykes,  and  the  rocks  rise,  in 
some  places  along  its  banks,  to  the  height  of  from  200  to  300 
feet  above  the  river.  Much  of  this  limestone,  I  have  no  doubt, 
will  furnish  excellent  hydraulic  cement,  a  similar  rock  being 
used  for  this  purpose  in  Quebec.  On  the  Aroostic,  good 
limestone,  for  the  manufacture  of  lime,  abounds,  and  much 
of  that  on  the  St.  John,  will  answer  for  the  same  purpose. 
Iron  ores  also  occur  on  the  Aroostic,  within  the  limits  of 
Maine,  and  about  six  miles  from  the  boundary  line.  The 
details  of  our  observations  on  this  river,  will  be  seen  marked 
on  the  map  laid  before  the  Board  of  Internal  Improvement. 
It  will  be  remarked  that  there  are  high  banks  of  diluvial 
soil  resting  on  the  rocky  banks  along  the  river,  and  that  the 
whole  tract  along  its  course  to  the  Grand  Falls,  possesses 
an  uncommonly  fertile  soil,  covered  with  an  abundant  growth  * 
of  forest  trees,  of  every  kind  found  in  the  State.  This  river 
below  th6  falls,  is  broken  by  numerous  and  ^nv^t^  t^'^x^^^ft 
through  which  it  ia  extremely  dif&cuU,  and  aoui^^vcaaa  ^asi- 
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gerous  to  pass  in  a  boat.  The  most  remarkable  of  these 
rapids,  are  at  the  Presque  Isle,  Tobique  and  Salmon  Rivers, 
and  between  the  Salmon  River  and  the  Grand  Falls,  the  two 
latter  being  called  the  Rapid  de  Femme  and  the  Rapid 
Blanche^  both  of  which  are  dangerous  and  difficult  to  pass 
with  boats. 

The  present  mode  of  towing  heavy  flat  bottomed  boats,  by 
means  of  horses,  wading  along  the  banks  of  the  river,  is 
exceedingly  tedious ;  but  owing  to  the  rapidity  of  the  current, 
and  the  presence  of  rocks,  breaking  the  surface  of  the  water, 
there  is  little  prospect  of  steam  boats  ever  being  used  in  the 
navigation  of  the  river  above  Woodstock. 

The  Grand  Falls  arc  produced  by  the  falling  of  this  river 
over  high  ledges  of  slate  and  limestone  rocks,  where  it  makes 
a  sudden  turn  in  its  course.  This  cataract  is  a  most  mag- 
nificent waterfall,  and  tumbles  by  a  series  of  three  suc- 
cessive leaps  over  the  rocks,  to  the  distance  of  125  feet, 
with  a  tremendous  crash  and  roar,  while  it  rushes  through  its 
high  rocky  barriers,  and  whirls  its  foaming  waters  along  their 
course.  When  the  sun's  rays  fall  upon  the  mist  and  spray, 
perpetually  rising  from  the  cataract,  a  gorgeous  iris  is  seen 
floating  in  the  air,  waving  its  rich  colors  over  the  white  foam, 
and  forming  a  beautiful  contrast  with  the  sombre  rocks,  cov- 
ered with  dark  cedars  and  pines,  which  overhang  the  abyss. 
{See  Platej  view  of  the  Grand  Falls.) 

Sir  John  Caldwell  has  just  erected  a  saw  mill  beside  this 
waterfall,  and  has  constructed  a  rail  road  of  timber  across 
the  high  promontory  of  land,  so  as  to  transport  the  deal 
boards  and  logs  from  the  mill,  to  the  river  below  the  falls. 
Although  it  is  sometimes  agreeable  to  see  the  useful  combined 
with  the  beautiful,  I  do  not  suppose  that  lovers  of  the  pictu- 
resque, will  imagine  the  beauty  of  the  Falls  enhanced,  by  the 
erection  of  saw  mills  by  its  side  ;  nevertheless,  if  they  prove 
advantageous  to  the  public,  we  must  yield  in  matters  of  taste, 
to  the  demands  of  commerce.  There  is,  however,  nothing 
repulsive  in  the  appearance  of  these  works,  and  they  may  be 
shut  out  of  the  view,  if  found  to  detract  from  its  interest 
Travellers,  who  may  visit  the  Grand  Falls,  will  find  many 
very  magnificent  scenea,  nvViyk^Iv  axe  peculiar,  and  will  interest 
Aren  those  who  have  seen  ih^  moi^  «X\k^tA^>^  tA9iAx«ct  of 
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Niagara.     We  are  indebted  to  Sir  John  Caldwell  for  manjr 
polite  attentions,  which  we  beg  leave  here  to  acknowledge* 

Having  engaged  two  Acadians  to  carry  us  up  the  St.  John 
to  the  Madawaska  River,  in  their  birch  bark  canoes,  we  set 
out  on  our  voyage,  and  examined  the  shores  on  either  side  of 
the  river,  as  we  proceeded  slowly  up  against  the  current. 
The  St.  John  is  much  broader  above  the  falls  than  it  is  belowi 
and  there  are  but  few  rapids,  and  none  of  them  dangerous 
to  the  canoes.  The  boundary  line  is  but  three  miles  west 
of  the  falls,  and  was  marked  by  the  surveyors  who  ran  the 
line  seven  or  eight  years  since.  The  whole  tract  between 
the  Madawaska  and  this  line,  is  settled  by  Acadians,  and  is 
known  under  the  name  of  the  Madawaska  settlement.  This 
district  was  incorporated  as  a  town,  by  the  State  of  Maine, 
but  difficulties  having  ensued,  as  to  the  right  of  jurisdiction, 
it  was  agreed  to  leave  the  place  in  statu  quo,  until  the 
claims  of  the  two  countries  should  be  adjusted ;  an  injunc- 
tion being  placed,  by  mutual  agreement,  against  cutting  of 
the  timber  upon  the  disputed  territory.  It  is  well  known 
that  Maine  regards  the  usurpation  by  the  British  authorities, 
as  unjustifiable,  her  unoffending  citizens  having  been  seized 
and  committed  to  prison,  on  no  other  pretence  than  their 
endeavor  to  carry  into  effect  the  laws  of  the  State  to  which 
they  belonged,  by  calling  a  town  meeting.  We  met  with 
Mr.  Baker,  at  the  Grand  Falls.  He  was  one  of  the  per* 
sons  arrested  at  the  Madawaska  town  meeting,  and  was 
subjected  to  the  indignity  of  a  foreign  jail.  This  gentleman 
gave  us  much  information  relating  to  the  timber  districts  of 
Madawaska,  and  the  means  of  transporting  the  timber  down 
the  St.  John  River. 

The  population  of  Madawaska  settlement,  is  estimated  at 
3000  souls,  900  of  whom  dwell  above  the  Little  Falls.  Most 
of  the  settlers  are  descendants  of  the  French  neutrals  or 
Acadians,  who  were  driven  by  British  violence,  from  their 
homes  in  Nova-Scotia,  (called,  by  the  French,  Acadia,)  on 
the  17th  of  July,  1775*.  These  people  at  first  established 
themselves  above  Fredericton,  and  subsequently  removed 
above  the  Grand  Falls,  and  effected  this  settlement.  The 
Acadians  are  a  very  peculiar  people,  remarkable  for  the 

*  See  HalliburtoB'0  Hiflory  o(  NoT%8t«dv 
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simplicity  of  their  manners  and  their  fidelity  to  their  em- 
ployers. Although  they  are  said  to  be  '^sharp  at  a  bargain," 
they  are  remarkably  honest,  industrious  and  respectful ;  and 
arc  polite  and  hospitable  to  each  other  and  to  strangers.  It 
is  curious  to  observe,  how  perfectly  they  have  retained  all 
their  French  peculiarities.  The  forms  of  their  houses,  the 
decorations  of  their  apartments,  dress,  modes  of  cookery,  &c., 
are  exactly  such  as  they  originally  were  in  the  land  of  their 
ancestors.  They  speak  a  kind  of  patois^  or  corrupted  French, 
but  perfectly  understand  the  modern  language,  as  spoken  in 
Paris.  But  few  persons  can  be  found  who  understand  or 
speak  English,  and  these  arc  such  as  from  the  necessities  of 
trade,  have  learned  a  few  words  of  the  language.  None  of 
the  women  or  children  either  understand  or  speak  English. 

The  Acadians  are  a  cheerful,  contented  and  happy  people, 
social  in  their  intercourse,  and  never  pass  each  other  without 
a  kind  salutation.     While  they  thus  retain  all  the  narked 
characteristics  of  the  French  peasantry,  it  is  a  curious  fact 
that  they  appear  to  know  but  little  respecting  the  country  from 
which  they  originated,  and  but  few  of  them  have  the  least  idea 
of  its  geographical  situation.     Thus,  we  were  asked,  when  we 
spoke  of  France,  if  it  was  not  separated  from  England  by  a 
river,  or  if  it  was  near  the  coast  of  Nova  Scotia ;  and  one 
inquired  if  Bcthleiiem,  wiiere  Ciirist  was  born,  was  not  a 
town  in  France ! !     Since  they  have  no  schools,  and  their 
knowledge  is  but  traditional,  it  is  not  surprising  that  they 
should  remain  thus  ignorant  of  geography  and  history.    I 
can  account  for  their  understanding  the  pure  French  lan- 
guage, by  the  circumstance  that   they   are   supplied   with 
catholic  priests  from  the  mother  country,  who,  of  course, 
speak  to  them  in  that  tongue.     Those  who  visit  Madawaska, 
must  remember  that  no  money  passes  current  there  but  silver ; 
for  the  people  do  not  know  how  to  read,  and  will  not  take 
bank  notes,  as  they  have  often  been  imposed  upon,  since 
they  are  unable  to  distinguish  a  £5  from  a  $5  or  five  shilling 
note.    As  there  are  no  regular  taverns  in  this  settlement, 
every  family  the  traveller  calls  upon  will  furnish  accommo- 
dations, for  which  they  expect  a  reasonable  compensation  ; 
and  he  will  be  always  sure  of  kind  treatment,  which  is  beyond 
price.    I  have  been  thus  particular  in  speaking  of  the  Aca- 
dian settlers  of  Mada^as\iR^>>ec%>i«^\\V^^\%%^tAtalIy  known 
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of  their  manners  and  customs  ;  many  people  having  the  idea 
that  they  are  demi-savages,  because,  like  the  aboriginal 
inhabitants,  they  live  principally  by  hunting.  Owing  to  the 
injunction  placed  on  the  timber  lands,  ten  families  of  the 
Acadian  settlers  have  emigrated  to  Michigan  Territory. 
It  is  very  desirable  that  this  obstacle  to  the  prosperity  of  the 
people  of  Madawaska,  should  be  removed  by  an  adjustment 
of  the  present  difficulties,  respecting  the. North  Eastern 
Boundary  of  the  State. 

The  geology  of  Madawaska  is  simple,  and  not  very  inter- 
esting ;  the  rocks  consisting  of  argillaceous  slate  and  blue 
limestone,  which  is  covered  with  a  deep  and  luxuriant  soil, 
bearing  an  abundance  of  cedar^  pine,  spruce,  birch,  maple, 
hemlock,  and  other  forest  trees,  which  abound  in  these  re- 
gions. A  few  beds  of  plastic  clay  were  observed,  suitable  for 
pottery  and  brick  making ;  one  of  which  is  situated  on  the 
north  bank  of  the  river,  18  miles  above  the  Grand  Falls,  and 
four  miles  above  the  residence  of  Captain  Tiberdot ;  another 
occurs  on  the  same  side  of  the  river,  opposite  Grand  Island, 
and  near  the  Green  River.  This  latter  bed  is  interesting, 
on  account  of  its  containing  lignites,  which  are  evidently 
remains  of  cedar  trees,  cotnpletely  penetrated  with  a  beau- 
tiful blue  earthy  phosphate  of  iron,  which  may  be  used  as  a 
pigment.  A  fossil  unio  was  also  found  in  this  clay.  Below 
the  plastic  clay,  occurs  a  bed  of  pisolitic  iron  ore,  and  be- 
neath this  a  stratum  of  green  sand,  which  may  be  used  with 
lime  for  a  manure.  The  cliff  rises  30  feet  abrubtly  from  the 
river,  and  presents  a  section  of  the  variously  colored  blue, 
brown  and  green  strata. 

Slate  rocks,  suitable  for  roofing,  occur  three  miles  above 
Green  River,  on  the  north  side  of  the  St.  John,  where  they 
form  a  precipice  thirty  feet  high,  and  extend  along  the  river 
one-fourth  of  a  mile.  Hills,  composed  of  the  same  kind  of 
rocks,  occur  on  the  southern  side  of  the  St.  John. 

At  the  mouth  of  the  Madawaska  River,  slate  rocks  are 
again  seen,  and  run  E.  N.  E.  and  W.  S.  W. — and  stand  in 
vertical  strata.  The  Madawaska  falls  over  these  rocks,  to 
tlie  distance  of  five  or  six  feet.  It  would  be  practicable  to 
convert  this  fall  into  a  valuable  null  privilegei  but  a  dam 
must  be  built  to  the  height  of  twelve  feet,  sviice\V\e^X..^^xi^<» 
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during  freshets,  is  crowded  with  water,  which  overflows  these 
rocks  to  that  height.  The  Madawaska  River  is  thirty-five 
miles  above  the  Grand  Falls  of  the  St  John. 

After  examining,  as  far  as  we  were  able,  along  the  banks 
of  this  river,  amid  snow  storms,  while  the  thermometer  stood 
below  freezing,  we  were  compelled  to  return,  on  account 
of  the  snow,  which  covered  the  rocks  and  soil.  The 
river  had  nearly  reached  the  freezing  point,  and  our  clothes 
were  covered  with  ice,  while  the  snow  fell  abundantly  in  oar 
canoes.  Descending  the  St.  John,  the  canoes  glided  with 
great  ease  and  rapidity,  and  we  soon  found  ourselves  at  the 
Grand  Falls ;  and  transporting  our  canoes  over  the  land,  we 
again  set  out,  on  the  river,  to  Woodstock,  from  whence  we 
took  passage  to  Houlton,  and  carried  with  us  five  boxes  of 
specimens  of  rocks  and  minerals,  which  we  had  collected  on 
our  route. 

The  following  Thermometrical  Register  was  kept  during 
the  last  days,  while  we  were  on  the  river  : — 

>CT.  18— Temperature  of  the  air  at  noou,  SS**  F.  >  5^7  "^SSilftllS 
*^  of  the  river,    •    38«»  P.  ^  I^J"^  ^SJS" 

At  Madawaska, -{     ;;    Jt^^«*^-Pf«^5^V^' ^^'SP**^,^' ^^^ 


It 
it 


20—    "    "     8    "        ."        «      SS<>F— Rain  and  now. 
2i_    a    u     u   u         UK      jy>  F,-4Snowed  a  little. 


2a—    "    "     "    '♦         "        "      28^Fw— Suow. 

^     **    SS-*    "    "     "    '*         "        "      JMi®  P 
At  Grand  Falls,  <     ''    "    9  p.  m.,  temp,  of  air,  36<>  f! 

C    "    23—"    "  "    of  river,  ^S*  F. 

Before  closing  this  Section,  I  would  remark,  that  it  is  of 
the  greatest  importance  to  the  State,  that  the  boundary 
question  should  be  adjusted,  as  soon  as  possible,  for  not  only 
is  the  timber,  on  the  disputed  territory,  plundered  on  a  large 
scale,  but  it  is  also  in  many  places  necessary  to  have  it  cut, 
before  it  is  ruined  by  decay.  I  was  informed  by  Mr.  Baker, 
that  on  the  district  of  St.  Francis,  where  a  fire  has  killed 
the  foliage,  there  are  no  less  than  10  or  12,000  tons  of  very 
valuable  pine  timber,  which  is  now  fit  for  use,  but  which  in 
a  few  years  will  be  good  for  nothing,  unless  it  is  cut  down  to 
prevent  its  rotting.  Although  there  is  a  prohibition  against 
cutting  timber  on  the  public  lands  in  dispute,  it  is  no  secret 
that  this  law  is  evaded. 

From  the  observations  of  persons,  who  are  in  the  habit  of 
rafting  logs  of  timber  do^vnthft  8u  John,  it  will  appear  that 
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to  three  miles  per  hour,  while  below  the  falla,  it  rans  at  the 
nte  of  from  three  to  six  miles  per  hour,  the  Bwiflest  current 
being  at  the  rapids,  and  in  the  narrowest  parts  of  the  river. 
When  the  snows  of  winter  begin  to  melt  from  the  mountainB 
and  high  lands,  the  St.  John  rises  with  great  rapidity,  and 
frequently  the  water  accumulates,  during  freshets,  to  the 
height  of  30  feet  above  its  ordinary  level,  bo  that  the  roclu 
at  the  rapids  are  entirely  submerged,  and  the  banks  of  the 
river  are  overBowed  in  many  places.  When  the  ice  breaks 
up  in  the  spring,  it  is  said  that  this  river  presents  a  sublime 
spectacle,  the  ice  being  crowded  into  a  narrow  space,  and 
heaped  up  sheet  upon  sheet,  in  an  enormous  mass,  so  as  to 
arrest  the  passage  of  the  water,  when  it  accumulates  and 
finally  overcomes  the  opposing  barrier,  moving  it  forward 
with  a  noise  like  thunder,  and  sweeping  down  every  obstacle 
in  its  course.  Rocks,  frozen  into  the  ice,  are  thus  trans- 
ported  down  the  river  to  a  great  distance,  and  even  carried 
out  to  sea.  It  is  probable  that  most  of  the  large  masses  of 
sandstone,  trap-rock,  jasper,  and  camclian,  found  a  little 
above  Woodstock,  are  thus  brought  down  from  the  Tobique, 
and  deposited  along  the  bonks  of  the  St.  John,  50  or  60  miles 
below.  Moving  ice  is  a  powerful  cause,  modifying  the 
surface  of  the  earth,  and  probably  was  one  of  the  means, 
by  which  the  various  scattered  blocks  of  stone  and  boulders 
of  large  size,  were  transported  to  a  distance,  during  the  last 
grand  deluge  that  overwhelmed  the  globe. 

On  OUT  return  firom  the  St.  John,  we  passed  by  the  military 
road  from  Houlton  to  Bangor,  and  had  but  few  opportunities 
of  exploring  the  rocks  on  our  way.  We  observed,  however, 
that  the  limestone  and  slate  rocks,  alternating  with  each 
other  in  regular  strata,  run  as  far  as  the  Forks  of  the  Matta- 
wamkeag,  where  we  lost  sight  of  them,  the  whole  surface 
of  the  rocks  being  covered  with  diluvial  and  alluvial  soil,  od 
either  side  of  the  road. 

In  the  town  of  Lincoln,  we  saw  some  large  and  beautiful 
blocks  of  granite,  which  were  quarried  in  that  place,  but  we 
had  not  time  then  to  visit  the  locality.  The  soil  along  the 
whole  extent  of  the  military  road,  is  deep  and  rich,  conust' 
ing  of  disintegrated  particles  of  limestone  and  elate,  which 
are  known  to  fonn  ao  excellent  loil  for  wheat  Aoi  trtJam  ^nask. 
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While  engaged  in  a  private  survey,  before  entering  upon 
my  public  duties,  I  explored  the  slate  region  of  Williamsburg 
and  Brownville,  situated  40  miles  N.  N.  W.  from  Bangor ; 
where  an  inexhaustible  supply  of  roofing  slates  may  be  ob- 
tained.   The  Williamsburg  quarries  are  situated  on  Whet- 
stone Brook,  a  branch  of  Pleasant  River,  and  the  rock  forms 
a  precipitous  bank  to  the  stream.     The  slates  are  divided 
into  regular  sheets,  standing  in  a  nearly  vertical  position, 
the  dip  being  S5^  north,  and  their  direction  east  and  west. 
It  is  diflficult  to  say,  whether  the  divisions  coincide  with  the 
stratification  or  not,  there  being  no  other  rocky  strata  alter- 
nating with  the  slate.     From  the  uniformity  and  extent  of 
the  divisions,  it  seems  probable  that  they  are  the  lines  of 
stratification.     By  driving  a  chisel    between  the  layers  of 
this  slate,  sheets  of  a  perfectly  even  surface  may  be  split  off 
with  great  case,  which  are  of  suitable  thickness  for  roofing, 
and  from  two  to  five  feet  square.     When  struck,  the  slates 
ring  like  those   from  Wales,  and  are  perfectly  free    from 
cracks.     Not  the  least  trace  of  pyrites,  or  other  substance, 
calculated  to  cause  the  disintegration  of  the  slate,  is  found 
at  this  quarry,  and  I  have  no  doubt,  that  i(  will  be  wrought 
to  advantage.     Access  to  this  locality  is  at  present  difficult, 
owing  to  the  forests  which  surround  it.     Whetstone  Brook, 
it  is  said  by  Mr.  Greenlcaf,  may  easily  be  cleared  of  rocks, 
and  rendered  navigable  to  boats  during  freshets.     I  should 
think  it  far  more  expedient  to  lay  an  ordinary  rail  road,  sup- 
ported on  timbers,  from  the  quarry  to  Pleasant  River,  the 
distance  to  navigaj^le  water  being  two  or  three  miles.     On 
the  side  of  a  hill,  a  little  west  of  this  quarry,  occurs  another 
good  locality  of  excellent  slates,  which  may  be  split  into 
very  thin  sheets.     I  found  that  I  could  obtain  fifty-four  dis- 
tinct and  perfect  slates  from  a  slab  one  foot  in  thickness. 

The  Brownville  slate  is  situated  200  rods  N.  E.  from  Plea- 
sant river,  and  forms  a  steep  precipitous  hill,  rising  from  100 
to  120  feet  above  that  river,  and  having  a  steep  descent  to 
its  banks,  the  intervening  land  being  at  present  covered  with 
forest  trees.  This  locality  is  inexhaustible,  and  the  slate  is 
of  an  excellent  quality,  containing  no  pyrites  aind  is  capable 
of  resisting,  as  may  be  seen  on  its  exposed  surface,  the  action 
of  air  and  water  for  ages^  m\.\io\A>xxA<^T%<^\xi%decomposi 
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The  sheets  of  slate  were  observed  to  run  E.  by  N.  and 
W.  by  S.,  and  they  dip  N.  W.  70^.  Slates,  from  one  to  six 
feet  square,  may  be  split  with  great  ease  from  this  rock,  and 
in  any  quantity  desired.  A  great  natural  advantage  is  pre- 
sented at  these  localities,  by  the  nearly  vertical  position  of 
the  strata,  while  they  occupy  elevated  ground,  and  may  be 
transported  to  the  river  by  a  regular  slope  of  the  land,  a 
rail  way  being  made  for  the  distance,  which  is  only  200  rods. 
So  valuable  a  locality  should  not  be  allowed  to  remain 
unwrought,  and  I  am  happy  to  learn  that  it  is  in  contempla- 
tion to  begin  operations  at  this  place  early  next  summer. 
While  at  this  locality,  some  calculations  were  made  respecting 
the  cost  of  transporting  the  slate ;  and  from  data,  furnished 
by  gentlemen  well  acquainted  with  the  navigation  of  the 
Penobscot,  it  appeared  that  it  could  be  landed  in  Boston,  at 
the  cost  of  $S  per  ton.  Now  the  Welsh  imperial  slates  sell 
for  $27  pet  ton,  and  this  locality  will  furnish  an  equally 
good  article.  I  feel  n&  hesitation'in  saying,  that,  in  my  opin- 
ion, Maine  is  capable  of  supplying  all  the  United  States 
with  good  roofing  slates.  The  whole  section  fiom  Williams- 
burg to  Bangor,  appears  to  be  composed  of  argillaceous 
slate ;  I  have  observed  it  on  either  side  of  the  river  below 
that  city.  Doubtless  other  quarries  will  be  found,  equally 
valuable  with  those  of  Williamsburg,  but  I  have  not  yet 
visited  any  which  can  be  wrought  so  advantageously. 


SECTION   FIFTH. 

This  section  comprises  the  observations  which  I  have  been 
able  to  make,  in  a  rapid  reconnoissance  of  the  vicinity  of 
Portland,  and  of  the  route  over  which  I  travelled  in  the 
summer  of  1835,  while  on  my  way  to  Lubec  ;  it  also  includes 
some  researches  mc^de  by  Mr.  F.  Alger  and  myself,  in  1827, 
during  a  mineralogical  excursion,  upon  the  peninsula  of 
Phipsburg. 

Having  made  but  a  few  excursions  around  Portland,  I 
cannot  pretend  to  describe  minutely  its  geology,  but  shall 
make  a  more  detailed  examination  of  that  region  in  the  course 
of  our  next  campaign.  I  beg  leave,  in  the  mean  time,  to 
refer  you  to  an  interesting  account  of  the  geology  QlCl^Q\>Xvn&. 
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and  its  vicinity,  by  Professor  Hitchcock,  published  the  last 
summer,  in  the  Journal  of  the  Boston  Society  of  Natural 
History,  Part  I.  No.  HI. 

Cape  Elizabeth  is  composed  entirely  of  talcose  slate,  con- 
taining occasionally  beds  charged  with  minute  crystals  of 
hornblende  and  laminoe  of  iron  pyrites.  It  is  intersected 
by  several  trap  dykes,  which  may  be  seen  near  the  light 
houses  at  the  extremity  of  the  Cape.  They  run  in  an  E.  N.  E. 
and  W.  S.  W.  direction,  cutting  through  the  strata  of  talcose 
slate,  one  of  the  dykes  being  five  feet  wide.  Numerous 
veins  of  quartz,  charged  with  decomposing  sulphuret  of  iron, 
are  found  at  this  place,  and  the  quartz  resembles  precisely 
the  specimens  which  I  have  seen  from  the  gold  mines  of 
Virginia  and  the  Carolinas.  I  examined  some  of  these  de- 
composed veins,  in  order  to  ascertain  if  any  particles  of  gold 
could  be  discovered  in  them,  but  was  unsuccessful  in  my 
search.  The  gold  regions  of  the  Southern  States  are  com- 
posed of  rocks  similar  to- those  fouad  at  Cape  Elizabeth. 
Between  the  latter  place  and  Portland,  a  bed  of  talcose  slate 
is  charged  with  graphite,  and  the  strata  there  contain  lay- 
ers of  carbonate  of  lime.  In  Portland,  the  talcose  slate  is 
observed,  containing  abundance  of  iron  pyrites,  which  exists 
between  the  layers  of  rock  in  extremely  thin  laminae,  cover- 
ing its  surface  with  glittering,  silvery  and  brass-colored 
leaves,  which  formerly  were  supposed  to  be  of  a  more  valua- 
ble metal.  The  strata  of  this  rock  run  N.  E.  and  S.  W.  and 
dip  80^  N.  W.  It  is  quarried  for  repairing  the  streets.  Near 
Thurston's  wharf  it  is  of  a  greenish  color,  contains  layers  of 
calcareous  spar,  and  presents  a  number  of  remarkable  con- 
tortions. On  the  sea  coast  at  Mount  Joy,  may  be  seen  all 
the  varieties  of  this  rock,  alternating  with  quartz  rock. 

Professor  Hitchcock  regards  the  rocks  which  I  have  de- 
scribed under  the  head  of  talcose  slate,  as  mica  slate,  a  rock 
into  which  it  passes  by  imperceptible  shades.  It  is  evidently 
a  metamorphic  rock,  having  been  altered  since  its  deposition 
by  the  elevation  of  igneous  rocks  beneath  it,  so  as  to  render 
its  characters  variable.  I  have  preferred  to  designate  it  by 
the  name  of  its  characteristic  and  most  abundant  mineral. 
It  is  probable  that  this  rock  was  produced^by  the  alteration  of 
a  sedimentary  deposit  of  an  argillageous  charactery  it  haTing 
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since  undergone  metamorphosis^  by  igneous  action ,  during  the 
elevation  of  granite.  Its  passage  may  be  distinctly  traced 
into  argillaceous  slate  on  one  hand,  and  mica  slate  on  the 
other,  and  specimens  may  be  selected,  which  will  illustrate 
the  fact. 

The  graphite  or  plumbago  contained  between  the  laminss 
of  this  rock,  was  probably  derived  from  vegetable  matter 
originally  deposited  with  it,  when  in  its  sedimentary  state ; 
beat  and  pressure  being  capable  of  converting  vegetable 
substances  into  graphite,  as  we  see  it  formed  from  charcoal 
in  the  high  blast  furnace.  Many  of  the  islands  of  Casco 
Bay,  consist.of  rocks  similar  to  those  of  Portland,  and  which 
are  frequently  filled  with  iron  pyrites,  so  as  to  cause  the 
rapid  decomposition  of  the  strata.  Jewel's  Island  is  inter- 
sected by  a  trap  dyke,  which,  according  to  Prof.  Hitchcock, 
is  a  continuation  of  one  from  Cape  Elizabeth.  On  this  isliand, 
are  found  numerous  veins  of  pyrites,  and  the  rock,  which  is 
of  a  more  argillaceous  character  than  that  of  Portland,  is 
filled  with  particles  of  this  mineral,  so  that  it  is  advantage- 
ously wrought  for  sulphate  of  iron  and  alum.  On  Haskell's 
and  Hope  Islands,  similar  rocks  abound,  and  on  the  latter, 
there  is  a  large  trap  dyke  intersecting  the  strata. 

Orr's  Island,  is  interesting  on  account  of  a  large  bed  of 
soapstone,  which  occurs  in  the  micaceous  and  talcose  slate. 
The  soapstone  is  included  between  strata  which  run  N.  N.  E. 
and  S.  S.  W.  and  dip  SO**  W.  N.  W.,  and  is  found  on  the 
south  east  side  of  the  island,  where  it  is  exposed  upon  the 
borders  of  the  sea,  and  is  14  feet  wide.  It  runs  across  the 
island,  passing  directly  under  the  house  of  Mr.  Orr,  it  having 
been  found  in  excavating  the  cellar.  Although  this  soap- 
stone  is  hard  to  saw,  and  does  not  take  a  fine  polish,  yet  it  is 
capable  of  being  wrought  into  excellent  slabs  for  the  con- 
struction of  stoves  and  fire  grates,  since  it  is  very  refractory, 
and  does  not  crack  or  melt,  when  exposed  to  an  intense  heat. 
It  is  favorably  situated  for  transportation,  being  close  to  the 
water's  edge,  and  partly  covered  by  the  sea  at  high  tide.  I 
believe  no  attempt  has  been  made  to  quarry  this  soapstone, 
although  a  similar  kind  is  wrought  at  Jaquish  and  Harpswell. 
Near  the  bed  of  soapstone,  are  found  many  small  garnets -• 
in  the  mica  slate,  and  veins  of  quartz,  contaiiung  \ax%<^  vuk 
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perfect  crystals  of  andalusite^  some  of  the  crystals,  in  my 
possession,  measuring  two  inches  in  diameter.  Returning 
from  this  locality  to  Portland,  we  visited  Hog  Island,  where 
the  talcose  slate,  at  Brimstone  Point,  has  been  powerfully 
acted  upon  by  decomposing  pyrites,  and  has  a  yellow  color, 
from  which  the  point  takes  its  name. 

Professor  Hitchcock  has  described  an  interesting  example 
of  the  tertiary  formation,  which  exists  in  Westbrook,  on  the 
north  bank  of  the  Presumpscot  River,  where  a  land  slip  has 
disclosed  a  bed  of  clay,  filled  with  several  species  of  fossil 
shells,  one  of  which  he  has  named  nucula  portlandica,  a 
figure  of  which  is  given  in  his  essay,  to  which  you  are  referred 
for  the  detailed  description  of  this  locality.  Diluvial  scratches 
or  grooves  are  also  described,  as  existing  in  Portland,  running 
south  10  or  15°  east.  They  are  said  to  exist  also  in  the 
neighboring  towns  of  Westbrook  and  Yarmouth,  where  they 
are  very  distinct  and  characteristic.  Diluvial  boulders  of 
granite  and  gneiss  arc  also  found  in  Portland,  and  are  sup- 
posed to  have  been  transported  from  the  north  west,  where 
they  occur  in  place.  My  own  observations  have  confirmed 
the  accuracy  of  Prof.  Hitchcock's  remarks  on  this  subject, 
and  many  other  more  decisive  instances  may  be  seen  in 
other  parts  of  the  State,  where  diluvial  phenomena  have 
been  noted. 

We  pass  but  a  few  miles  northward  from  Portland,  before 
the  parent  rocks,  from  whence  these  diluvial  blocks  were 
swept,  occur  in  place.  At  Westbrook,  a  little  more  than  a 
mile  from  the  city,  the  gneiss  may  be  seen  immediately  on  tlie 
road  side,  where  the  talcose  slate  rests  upon  it.  In  Falmouth, 
the  coarse  granite,  containing  large  crystals  of  black  tour- 
maline, is  found,  and  may  be  seen  on  the  right  hand  side  of 
the  road.  Brunswick  is  underlaid  entirely  by  gneiss,  which 
is  intersected  by  numerous  and  powerful  veins  of  granite, 
containing  large  crystals  of  felspar,  suitable  for  the  manu- 
facture of  porcelain.  Some  of  the  veins  on  the  Andros- 
coggin, near  the  bridge  to  Topsham,  are  25  feet  wide,  and 
will  afford  sufficient  felspar  for  the  supply  of  porcelain  works. 
I  have  had  some  of  the  mineral  wrought  into  mineral  teeth, 
by  a  distinguished  dentist  in  Boston,  in  order  to  see  whether 
it  would  answer  for  1\\\«  \k\]ii^Q^^  ^wd  he  declares  that  it 
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makes  a  most  perfect  porcelain,  which  is  of  a  pure  semi* 
transparent  appearance.  Many  interesting  minerals  have 
been  found  in  Brunswick  and  Topsham,  which  have  been 
described  in  the  excellent  Treatise  on  Mineralogy,  published 
by  Professor  Cleaveland.  It  would  require  too  much  time 
to  name  them  here,  but  I  shall  enumerate  them  in  a  catalogue 
of  the  minerals  of  the  State,  which  I  shall  hereafter  have 
the  honor  to  lay  before  you. 

In  the  south  eastern  part  of  Brunswick,  four  miles  from 
the  village,  occur  three  or  four  beds  of  white  crystalline 
limestone,  which  are  of  great  value  for  the  manufacture  of 
lime  and  for  marble.  These  beds  are  included  in  gneiss, 
and  vary  in  thickness,  from  nine  to  twenty-two  feet,  while 
their  depth  and  length  are  unknown,  but  are  probably  of  very 
great  extent.  Their  direction  was  found  to  be  north  and 
south,  and  the  dip  62®  east.  Near  the  house  of  Mr.  Jordan 
the  widest  bed  is  found,  and  blocks  of  beautiful  white  marble 
may  there  be  obtained,  20  feet  in  thickness,  and  of  any  length 
and  width  required.  The  fragments  may  be  advantageously 
burned  for  lime,  which  will  be  of  perfect  purity.  I  have  no 
doubt  that  marble  may  be  wrought  to  great  advantage  at 
this  place.  It  is  not  suitable  for  polishing,  &3  its  crystalline 
texture  is  coarse  and  would  not  appear  to  advantage.  It 
will,  however,  when  smooth  hammered,  form  as  handsome  a 
material  for  architecture,  as  the  marble  of  Carnarra.  A  much 
coarser  variety  is  used  in  New  York,  in  the  construction  of 
the  new  custom  house,  and  it  forms  an  elegant  material,  its 
coarse  texture  not  being  visible  at  a  few  paces  distance  from 
the  building.  The  Brunswick  marble  can  be  easily  quarried, 
and  I  am  surprised  that  it  should  have  been  allowed  to  remain 
so  long  unwrought. 

Bowdoinham,  near  Brunswick,  presents  an  interesting  local- 
ity of  fine  green  beryls,  which  may  be  obtained  either  by 
blasting  the  rock,  or  by  digging  into  the  earth  where  the 
rock  has  disintegrated.  Several  years  since,  I  dug  up,  in  this 
manner,  no  less  than  two  bushels  of  crystals  in  a  few  hours. 
Garnets  also  abound  in  this  place.  Near  Bath,  on  the  penin- 
sula of  Phipsburg,  Mr.  Abraham  Hanmiet  discovered,  several 
years  since,  some  rare  and  beautiful  crystals  of  cinnamoi^ 
stone-garnet,  and  idocrase.    In  1827, 1  visited  tV^X.^W^'^  vfc 
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company  with  Mr.  F.  Alger,  and  discovered  some  rare  minerals 
never  before  found  in  America,  viz :  axinite  in  crystals,  half 
an  inch  in  diameter,  and  ferruginous  silicate  of  cerium  in 
deep  brownish  black  crystals,  imbedded  in  garnet.  At  the 
same  time  we  found  the  mineral  called  laumonite,  and  many 
splendid  crystals  of  yellow  and  manganesian  garnet,  one  and 
a  half  inches  in  diameter,  the  latter  minerals  being  found  at 
the  lime  quarry  at  Phipsburg  basin. 

It  will  be  unnecessary  for  me  now  to  describe  these  mine- 
rals, and  I  shall  speak  only  of  the  geological  features  of  this 
place.  The  whole  peninsula  of  Phipsburg  is  composed  of 
gneiss,  intersected  by  frequent  veins  of  granite  and  sienite. 
This  gneiss  contains  at  the  basin,  a  valuable  bed  of  crystal- 
line granular  limestone,  which  is  colored  grey,  by  the  presence 
of  particles  of  graphite  or  plumbago.  The  bed  is  at  least 
40  feet  in  thickness,  but  wc  could  not  ascertain  its  precise 
limits.  The  limestone  is  quarried  and  burned  for  lime,  which 
is  of  a  good  quality.  The  rock  is  not  sufficiently  compact 
for  marble. 

It  is  well  known  that  fragments  of  bituminous  coal  are 
washed  up  on  the  shore,  near  Small  Point  harbor,  and  I  was 
requested  to  examine  the  locality,  and  was  carried  thither 
in  a  boat,  by  persons  who  had  picked  up  fragments  of  coal  on 
the  beach.     I  found,  however,  that  the  rocks  along  the  coast 
were,  as  I  had  supposed  them  to  bo,  gneiss,  a  primary  rock, 
in  which  coal  is  never  found,  and  the  beach   consists  of 
silicious  sand,  containing  mica,  and  evidently  derived  from 
the  disintegration  of  similar  rocks.     There  is  no  possibility, 
that  coal  should  be  included  in  such  rocks.     I  have  since 
learned,  that  a  company  was  formed,  in  despite  of  my  opinion, 
and  an  attempt  made  to  discover  coal  at  Morse's  River, 
half  a  mile  north  from  this  place.     Their  attempts  to  find 
coal,  in  a  situation  where  Nature  never  places  it,  will,  of 
course;  prove  abortive,  and  they  will  learn,  after  they  have 
idly  expended  their  capital,  what  a  geologist  could  have  told 
them  beforehand,  that  their  researches  were  absurd.     I  have 
analyzed  specimens  of  the  coal,  which  were  picked  up  at 
this  place,  and  find  the  chemical  composition  of  it  to  be  very 
Dearly  the  same  as  xlvat  of  the  Orrel  coal,  brought  to  this 
country  from  England.  TVv^fo\\omw^x«^^^cv^\^^^a^^aobtaiued : 
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Orrel  Coal, 
Spec,  gravity,  1,279 
Cubic  yard,  =3158  lbs. 

Carbon,  68,4 

Yolat.  matter,  85,3 

Oxide  of  iron  alumina,       1,8 

100,0 


Coal  fovnd  at  Phipshurg, 
Spec,  gravity,  1,259 
Cubic  yard,  «=  3106  lbs. 


Carbon, 

Volat.  matter. 

Oxide  iron  and  alumina. 


68 
3S 

4 


100 


It  will  be  seen,  that  there  is  a  close  analogy  in  the  compo- 
sition of  these  coals,  the  diflference  not  being  greater  than  it 
frequently  is,  in  two  specimens  from  the  same  mine.  *!  have 
reason  to  believe,  therefore,  that  the  pieces  of  coal  found  on 
Phipsburg  beach,  are  of  foreign  origin.  I  had  once  supposed, 
that  the  coal  in  question,  might  have  been  diluvial,  but  since 
I  made  the  above  analysis,  I  am  strongly  disposed  to  believe 
that  it  was  derived  from  the  cargo  of  some  ship.  It  seems 
strange  that,  while  there  has  been  such  eagerness  to  discover 
coal  in  Maine,  the  most  unlikely  places  have  always  been 
selected  for  such  researches. 

The  gneiss  extends  from  Brunswick  to  Hallowell,  and  at 
the  latter  place,  it  becomes  exceedingly  compact,  resembling 
granite,  and  is  the  variety  called  granite  gneiss.  It  is  of 
this  rock  that  the  State  House  at  Augusta  is  built.  It 
forms  an  elegant  and  durable  building  stone,  of  a  light  color, 
and  resembling  white  marble  in  appearance.  It  is  largely 
quarried  for  architectural  purposes,  and  splits  easily  into  the 
required  forms.  It  may  be  distinguished  from  true  granite, 
by  the  circumstance,  that  the  mica  is  in  regular  layers,  shew- 
ing that  the  rock  possesses  a  stratified  structure. 

Augusta  is  situated  upon  an  undulating  soil,  formed  of 
tertiary  and  diluvial  deposits,  and  owes  much  of  her  beautiful 
i^cenery  to  the  soft  rounded  outlines  of  the  hills,  through 
which  the  Kennebec  winds  its  course.  There  is  no  spot  in 
Maine,  where  the  rolling  form  of  the  country  and  the  general 
direction  of  the  valleys,  indicate  more  clearly  the  passage  of 
a  diluvial  current  over  its  surface ;  and  we  find  the  rounded 
masses  of  stone,  which  exist  mingled  in  confusion  with  the 
clay  and  sand  among  the  hills,  are  not  of  the  nature  of  the 
rocks  below,  and  in  the  immediate  vicinity.  They  are  mostly  { 
pieces  of  slate  rocks,  such  as  occur  in  place  on  the  north,^t 
Waterville,  Vassalboro'  and  the  vicinity.    I  Kb.^^  uol  vw.^ft^' 
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them  all  to  their  parent  rocks,  but  have  no  doubt  that  it  can 
easily  be  done.  The  substratum  of  clay,  on  which  the  dilu- 
vium rests,  is  in  regular  layers,  shewing  that  it  had  been 
deposited  tranquilly,  while  the  strata  above,  exhibit  the  effects 
of  currents,  and  are  more  irregular  in  their  distribution.  In 
many  places,  the  valleys  have  been  cut  down  to  the  tertiary 
beds  of  clay,  to  the  depth  of  nearly  200  feet,  and  any  one 
who  looks  upon  the  general  direction  of  these  valleys,  will 
feel  si^^tisfied,  that  they  were  excavated  by  a  current  of  water. 
As  my  time  spent  at  Augusta  was  short,  I  could  but  take  a 
bird's  eye  view  of  this  interesting  deposit. 

Leaving  Augusta  for  Bangor,  we  pass  but  a  few  miles, 
before  we  come  to  the  talcose  and  pyritiferous  slate  rocks, 
such  as  I  have  before  described ;  but  here  they  are  more 
decidedly  argillaceous,  and  tlieir  surface  is  often  coated  with 
plumbago.  There  arc  also  many  narrow  layers  of  carbonate 
of  lime  or  calcareous  spar,  interposed  between  the  strata, 
and  the  rock  then  assumes  a  greenish  hue.  Vassalboro'  and 
China  are  situated  on  this  rock.  Dixmont  has  a  remarkable 
mountain,  rising  to  a  considerable  elevation,  and  said  to  be 
2000  feet  above  the  level  of  the  sea.  I  clambered  up  to  its 
summit,  and  found  it  composed  of  regular  strata  of  talcose 
slate,  of  a  grey  color,  running  E.  N.  E.  and  W.  S.  W.,  with  a 
dip  to  the  N.  N.  W.  G0°. 

At  Troy,  three  miles  from  Dixmont,  I  examined  a  bed  of 
pyrites  and  pyritiferous  slate,  which  is  of  considerable  impor- 
tance to  tlie  State,  as  it  will  furnish  an  abundance  of  copperas 
and  alum,  the  manufacture  of  which  is  easy  and  profitable. 
I  have  seen  but  few  localities  which  afford  so  good  a  material 
as  is  found  here,  the  pyrites  being  so  perfectly  mi.xcd  with 
the  slate,  that  it  will  readily  undergo  chemical  changes,  when 
heated  and  moistened  with  water,  in  the  usual  manner.  Many 
absurd  speculations  have  been  entertained  respecting  the 
nature  and  value  of  this  locality,  some  maintaining  the  pyrites 
was  gold  or  silver,  and  others,  that  the  plumbaginous  glazing 
on  the  slate,  was  a  sure  indication  of  coal. 

Argillaceous  and  talcose  slate  form  the  substratum,  on 
which  the  tertiary  soil  of  Bangor  rests.  This  may  be  seen  at 
a  place  called  the  Lover's  Leap,  on  the  Kenduskeag  River, 
and  at  Brewer,  oa  the  o^poavie  ^\^<^  ^l  ^^  '^fi\xcAywiot.    At 
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the  latter  place,  it  is  so  thickly  glazed  with  pljumbago,  as  to 
have  been  mistaken  for  coal,  and  property  has  been  bonded 
under  this  impression.  Many  absurd  speculations  of  this 
kind  \vhre  entered  into  during  the  summer  before  last. 

The  hills  of  Bangor  are  mostly  composed  of  diluvium,  resting 
upon  a'  tertiary  deposit  of  yellow  clay,  filled  with  curious 
fossils,  resembling  in  size  and  shape,  a  common  Havana  cigar; 
one  of  the  most  remarkable  localities  being  the  hill  on  which 
the  Bangor  House  stands.  These  fossils  are  all  arranged  in 
perpendicular  rows,  with  the  smaller  extremities  uppermost. 
They  are  composed  of  fragile  clay  and  hydrate  of  iron,  the 
interior  having  a  small  tubular  opening  extending  through  it, 
which  is  invariably  lined  with  a  coating  of  the  latter  mineral. 
These  fossils  are  known  to  the  people  under  the  name  of 
Indian  pipes.  They  bear  some  analogy  to  the  supposed 
ovulites,  found  in  similar  clay  in  Massachusetts,  but  are  larger, 
more  regular,  and  evidently  of  a  different  species.  Not 
having  any  of  the  perfect  ones  at  hand,  I  have  given  in 
Plate  hi.,  Figs.  27  and  28,  some  drawings  of  two  broken 
specimens,  which  will  show  their  structure. 

Leaving  Bangor  for  Ellsworth,  we  remarked  tliat  the  rocks 
were  of  the  same  character,  as  around  the  former  place,  until 
we  arrived  at  Otis,  where  the  gneiss  again  appears  rising  from 
beneath  the  slate,  and  runs  on  to  Ellsworth,  where  it  is 
broken  through  by  a  dyke  of  greenstone  trap.  TJiis  trap 
forms  the  subordinate  rock  at  Hancock,  and  extends  to 
Sullivan,  where  a  very  valuable  granite  rock  occurs,  and  is 
extensively  quarried  and  shipped  to  New  York.  There  are 
few  granite  rocks  equal  to  this  in  beauty,  its  basis  consisting 
of  quartz,  with  a  small  proportion  of  felspar  and  black  mica. 
It  splits  easily  into  any  form  required,  and  is  very  valuable 
for  arcliitectural  purposes.  In  the  crevices  of  this  rock,  I 
found  a  very  soft,  soapy  substance,  which  is  composed  of 
silex,  magnesia  and  water,  and  is  a  hydratcd  silicate  of 
magnesia. 

Between  Sullivan  and  Steuben,  there  may  be  seen  trap 
dykes  traversing  granite  rocks,  and  from  the  latter  place 
to  Lubec,  they  occupy  the  whole  tract  of  country  along  the  < 
ro^d,  and  probablj^  are  contiQUOU$  to  the  Bea  coti^x.^  vAi^t^ 
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wc  have  described  them,  in  the  section  third.  In  the  middle 
of  the  road  to  Lubec,  at  Whiting,  may  be  seen  the  perfectly 
regular  geometrical  figures,  formed  by  the  extremities  of 
some  pentagonal  columns  of  rock,  of  which  they  are  actions. 
Large  tabular  sheets,  or  pseudo-strata  of  greenstone,  may 
be  seen  on  the  road  side,  near  Lubec ;  and  in  many  places, 
masses  of  slate  may  be  found,  converted  into  hornstone,  a 
rock  as  hard  as  flint,  proving  the  influence  of  fire. 

I  have  now  given  the  diflerent  sections,  as  I  proposed,  and 
have  only  to  regret,  that  neither  time  nor  reasonable  limits, 
will  allow  me  to  go  farther  into  details  respecting  particular 
phenomena.  I  feel  that  I  am  attempting  to  compress  the 
geological  history  of  a  great  country  into  too  narrow  limits. 
The  present  description  is  intended  as  a  mere  outline,  record- 
ing the  leading  facts,  which  will  serve  as  a  key  to  your 
mineral  resources.  I  am  sensible  that  the  work  is  very 
imperfect,  and  that  in  a  literary  point  of  view,  there  may  be 
much  fault  to  find,  especially  with  the  numerous  repetitions. 
But  how  could  I  be  true  to  Nature,  if,  when  she  repeats,  I 
did  not  do  so  likewise.  I  only  hold  the  pen ;  Nature  dictates 
the  facts,  and  I  have  presumed  to  put  in,  here  and  there,  a 
word  of  interpretation,  which  I  hope  may  not  come  amiss. 
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Although  the  facts  and  principles,  which  lead  to  a  knowl- 
edge of  the  earth's  surface,  may  in  a  true  and  philosophical 
sense,  be  included  under  this  title,  since  they  serve  to  guide 
all  scientific  explorations  of  our  mineral  wealth,  yet  I  shall 
not  exten.d  its  meaning  beyond  the  most  common  appre- 
hension of  the  subject,  and  shall  define  it  to  signify  an  account 
of  those  minerals,  rocks  and  soUs,  which  are  of  pecuniary 
value^  such  as  may  become  useful  in  the  arts  of  life. 

Maine  possesses,  in  an  eminent  degree,  those  important 
resources  derived  from  the  mineral  kingdom.  Her  rocks  are 
various,  and  among  them  are  found  many  that  are  useful,  either 
in  their  natural  state,  or  after  being  subjected  to  mechanical 
or  chemical  operations.  Those  rocks,  which  include  within 
them  beds  and  veins  of  metallic  ores,  also  abound  and  have 
already  been  found  to  contain  many  of  those  substances,  and 
in  sufiicient  quantities  to  render  their  exploration  valuable, 
while  there  exist  ipdubitable  indications  of  other  ores,  not  yet 
found  in  abundance,  but  which  there  is  reason  to  believe, 
may  be  discovered,  by  future  researches. 

Those  rocks  which  are  useful  in  their  natural  state,  and 
require  .but  little  outlay  of  capital  in  preparing  them  for  the 
market,  are  certainly  among  the  most  important  resources  of 
the  country.  They  do  not,  like  metallic  ores,  require  much 
skill  in  mining,  and  in  the  chemical  operations  of  the  furnace 
and  laboratory,  but  demand  only  the  most  simple  mechanical 
labor,  the  profits  of  which  may  be  at  once  foreseen. 

Granite  is  an  article  every  where  in  demand  for  architec- 
tural purposes,  and  while  the  Southern  and  Western  States  are 
totally  destitute  of  it,  Maine  possesses  inexhaustible  quarries, 
which  are  capable  of  supplying  the  whole  world  with  building 
stones  of  the  greatest  durability  and  beauty.  The  great 
pyramid  of  Egypt,  which  weighs  six  millions  of  tons,  and  has 
been  an  object  of  wonder  and  admiration,  for  more  than  thirty* 
centuries,  is  built  of  granite  or  sieniie.    U  \ft  ^  mowxxm^XLV 
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which,  since  the  original  design  of  its  builders  has  been  for- 
gotten, may  serve  at  least  to  demonstrate  the  imperishable 
nature  of  this  rock.  But  what  are  the  Egyptian  pyramids  in 
age,  magnitude  or  durability,  when  compared  with  those 
eternal  mountains,  raised  by  the  hand  of  Infinite  Power,  and 
withstanding  from  the  foundation  of  the  world,  the  action  of 
the  elements? 

While  on  our  geological  excursion  the  past  summer,  we 
were  not  called  upon  to  explore  all  the  inland  localities 
which  are  composed  of  this  rock,  the  task  remaining  to  be 
accomplished  during  future  campaigns.  We  have  never- 
theless examined  in  some  measure  those  regions  which  lie 
upon  the  sea-board,  and  arc  especially  valuable  for  commer- 
cial use.  It  will  be  seen,  that  nearly  all  the  capes  and  islands, 
west  of  Head  Harbor  Island,  arc  composed  of  granite  and 
sienitc.  Mount  Desert  raises  her  granite  mountains  nearly 
1 800  feet  above  the  sen,  and  offers  inexhaustible  quarries. 
Calais,  Buck's  Harbor,  Gouldsboro',  Sullivan,  Blue  Hill, 
Sedgwick,  one  half  of  Deer  Island,  the  Fox  Islands,  Isle  au 
Haute,  St.  George,  Friendship,  and  many  other  localities, 
enumerated  in  the  Report,  under  the -head  of  Topographical 
Geology,  afford  abundant  quarries  of  this  rock. 

Chieiss  is  a  rock  also  valuable  for  architecture,  and  this 
State  has  enormous  quantities,  which  are. wrought  to  some 
extent.  Ilallowell  furnishes  an  elegant  white  variety  of 
granite  gneiss,  which,  when  smooth  hammered,  is  equal  in 
beauty  to  white  marble.  Phipsburg,  also  supplies  a  hand- 
some variety  of  gneiss.  The  light  color  of  the  Ilallowell 
stone,  does  not  happen  to  be  in  fashion  at  this  time,  but  it 
possesses  intrinsic  beauty,  which  will  ensure  its  sale.  Gneiss 
is  more  suitable  for  platform  and  flagg  stones  than  granite, 
as  it  splits  easily  into  large  sheets,  which  are  in  constant 
demand,  and  are  sold  by  superficial  measure. 

Granite  veins  containing  large  crystals  of  felspar  are  found 
intersecting  gneiss,  and  abound  especially  at  Brunswick. 
The  felspar  of  this  rock  is  remarkably  pure,  and  is  admirably 
suited  for  the  manufacture  of  porcelain  or  China  ware,  and 
it  has  been  used  in  Boston  for  making  mineral  teeth.  It  is 
perhaps,  not  generally  known,  that  this  mineral  is  exported 
to  £Dgland  from  Coivivec\\<^\il  to  be  made  into  China  ware, 
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and  I  see  no  reason  why  it  cannot  be  wrought  to  advantage 
here,  wood  being  cheap  and  felspar  abundant. 

Kaolin^  or  porcelain  clay,  forms  from  the  decomposition 
of  felspar,  and  may  be  found  wherever  a  granite  vein  is 
decomposing.     At  Blue  Hill,  there  is  found  a  mineral,  which 
is  formed  under  these  circumstances,  and  is  washed  down  on 
the  low  lands  by  the  rain,  and  deposited  in  great  quantities 
in  the  soil.    This  substance  is  composed  of  silex,  alumina, 
and  water,  according  to  analysis,  in  the  following  proportions 
in  100  grains  : 

Silica,     ......        74 

Alumina,  .....         13 

Water,     ......         12 

Ox.  iron,  a  trace,  — 

09 
This  mineral  is  used  by  mixing  it  with  felspar  and  porcelain 
clay,  in  the  manufacture  of  some  hard  varieties  of  porcelain 
and  stone  ware.  There  are  numerous  other  localities  of  this 
mineral,  in  the  State,  probably  in  the  vicinity  of  many  of  the 
granite  hills.  I  have  analyzed  some  varieties  of  this  mineral, 
which  were  so  light  and  spongy,  as  to  have  been  mistaken 
for  magnesia. 

Veins  and  beds  of  milk-white  quartz  also  occur  in  Maine, 
one  of  which  is  mentioned,  as  forming  a  mass  of  great  size, 
at  Grant's  Point,  Machias,  where  it  may  be  profitably  manu- 
factured into  flint  glass,  wood  for  the  supply  of  the  furnace, 
being  abundant.  A  beautiful  variety  of  granular  quartz,  white 
as  snow,  occurs  in  beds  at  Liberty,  and  in  Whitefield.  This 
substance  is  used  by  reducing  it  to  fine  grains,  by  heating  it 
in  the  fire,  and  then  quenching  it  with  water.  It  is  valuable 
in  glass  making.  The  white  silicious  sand  at  Great  Island, 
may  also  be  used  for  a  similar  purpose.  As  there  are  but  few 
localities  in  the  State,  which  aflbrd  such  advantages,  I  have 
mentioned  these,  as  the  most  eligible,  for  this  manufacture. 
The  quartz  may  be  prepared  for  glass  making,  by  heating  it 
to  redness  and  quenching  it  with  water,  after  which,  it  grinds 
easily  under  the  crushing  wheel,  and  on  being  sifled,  is  ready 
to  mix  with  the  potash  or  soda  and  red  lead,  to  melt  into 
glass.  At  Sandwich,  Mass.,  profitable  glass  works  are  carried 
on,  the  sand  used  for  the  purpose  being  obtained  firom  the 
sea  beach.     Similar  works  may  be  MV^bWdiedL  bX  QntftX 
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Island,  it  having  a  beach  of  white  silicious  sand,  two  miles 
in  length. 

Greenstone  Trap  is  one  of  the  principal  rocks  on  the  poast  of 
Maine,  extending  from  Lubec  to  Gouldsboro',, and  presenting 
abrupt  precipices,  which  rise  to  the  height  of  from  50  to  200 
feet.  The  columnar  form  of  this  rock,  renders  it  suitable  for 
rude  Gothic  architecture.  The  soil  derived  from  the  disinte- 
gration of  trap  rocks,  is  of  an  excellent  quality.  Tctrras^  a 
substance  used  in  the  manufacture  of  a  variety  of  hydraulic 
cement,  results  from  the  decomposition  of  similar  rocks. 
Although  the  economical  uses  of  trap  are  not  very  conspic- 
uous, yet  its  influence  on  the  rocks  in  connection  with  it,  is  so 
remarkable,  as  to  render  its  occurrence  sometimes  important. 
It  will  be  observed,  that  when  it  cuts  through  the  strata 
argillo-ferruginous  limestone,  at  Lubec  and  elsewhere,  the 
rocks  at  point  of  contact  become  metalliferous,  and  this 
eflect  is,  I  believe,  more  general,  than  is  commonly  appre- 
hended. At  Marshairs  Island,  the  vein  of  iron  ore  strikes 
out  laterally  from  a  trap  dyke.  The  lead  and  zinc  mines 
were  always  found  under  such  circumstances,  as  to  induce 
the  belief  that  they  were  produced  at  the  same  time  the  trap 
was  injected.  Wc  may  also  regard  the  haematite,  in  the  slate 
of  Woodstock  and  Hodgdon,  as  having  been  deposited  in 
a  fissure  in  the  strata,  caused  by  the  upheaving  of  a  dyke 
which  occurs  beside  it. 

But  the  most  remarkable  eflects,  are  those  which  it  has 
produced  among  the  limestone  strata.  There  the  physical 
and  chemical  qualities  of  the  lime  rocks,  have  undergone 
changes,  and  as  may  be  seen,  beneficial  results  have  been 
produced,  and  the  rock  is  rendered  more  suitable  for  the 
purposes  for  which  it  is  used.  I  refer  to  the  localities  of 
Thomaston,  Hope,  Lubec  and  L'Etang. 

The  influence  of  trap-rocks  on  slate,  is  not  to  be  disre- 
garded, the  latter  being  found  charged  with  pyrites,  wherever 
dykes  are  injected  into  it.  In  other  places,  it  converts  the 
slate  into  jasper,  hornstone,  or  chert.  The  pyritiferous  slate  is 
an  article  of  great  economical  value,  for  by  a  very  simple 
process,  it  may  be  made  to  produce  both  copperas  and  alum. 
Works  for  this  purpose  ate  established  on  Jewell's  Island^ 
and  the  above  mentioned  ^tV\c\^^  TiiAxvoLWXxn^  advantage- 
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ously.  These  works  having  been  in  operation  but  a  short 
time,  I  have  not  been  able  to  obtain  a  statistical  account  of - 
the  extent  of  the  manufacture,  nor  could  I  learn  at  what  cost 
the  articles  are  produced,  but  presume  from  the  increased 
activity  among  those  engaged,  and  the  opinions  expressed 
concerning  the  establishment,  that  they  are  found  to  be 
profitable.  Vinalhaven  and  Troy,  "near  Dixmont,  are  also 
eligible  localities  for  similar  manufactures,  which  have  come 
under  our  inspection. 

Argillaceous  slate,  for  roofing,  is  an  article  of  value,  largely 
imported  into  our  country  from  Wales,  and  is  far  preferable 
to  coverings  of  zinc,  copper  and  lead,  which  render  the 
water,  falling  upon  the  roof,  unfit  for  domestic  purposes. 
It  is  therefore  a  matter  of  congratulation,  that  Maine  offers 
an  inexhaustible  supply  of  this  material,  equal  in  every 
respect,  *to  any  slate  yet  discovered. 

The  quarries  of  Williamsburg  may  supply  our  whole  At- 
lantic coast,  when  we  shall  be  disfranchised  from  our  depen- 
dence on  the  slate  quarries  of  Great  Britain.  Maine  presents 
the  most  extensive  and  valuable  slate  quarries  in  the  Union, 
and  we  may  confidently  look  forward  to  the  day,  when  the 
localities  on  the  Penobscot  will  be  wrought  advantageously. 
It  will  be  seen  by  my  remarks,  in  a  former  section  of  the 
Report,  that  the  Williamsburg  and  Brownvillc  slate  can  be 
brought  to  Boston,  at  the  cost  of  only  $8  per  ton,  while  we 
now  pay  $27  for  Welsh  slate  of  similar  quality. 

Limestone  and  Marble  are  also  among  the  great  resources 
of  Maine,  and  few  manufactures  are  attended  with  so  little  risk 
and  with  such  certainty  of  profit,  since  their  preparation  for 
the  market  is  simple,  and,  the  price  of  wood  and  lime  being 
given,  the  amount  of  labor  and  cost  is  easily  calculated.  The 
value  of  marble  remains  nearly  the  same,  for  a  great  length  of 
time,  and  an  estimate  is  easily  made,  by  the  manufacturer,  of 
the  expense  required,  to  polish  the  rough  material.  The 
manufacture  of  these  articles  is  commonly  held  in  too  low 
esteem,  but  the  influence  of  such  occupations  on  the  charac- 
ter of  a  people,  is  far  more  salutary,  tlian  the  more  hazardous 
speculations  in  mines  and  metallic  ores.  I  doubt  if  any 
mines  exist,  where  a  larger  amount  of  capital  is  employed, 
than  the  sum  annually  received  from  the  ia\e%  o^  \vmft  %X 
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Thomaston.  There  are  many  improvemenU  to  be  made  in 
the  method  of  burning  lime,  and  one  of  these  contrivances 
consists  in  having  lateral  arches  in  which  the  wood  or  coal  is 
consumed,  while  the  flame  and  current  of  heated  air  draw 
through  the  limestone,  and  keep  it  constantly  red  hot.  It  is 
then,  when  sufficiently  burned,  drawn  out  and  more  rock  is  to 
be  added  to  the  top  of  the  charge.  By  this  process  the  kiln 
is  kept  continually  red  hot,  and  a  great  amount  of  fuel  saved. 
There  are  also  other  advantages,  no  time  being  lost,  by  wait- 
ing for  the  kiln  to  cool,  and  the  lime  does  not  become  air- 
slaked.  Sufliicient  has  been  said  in  order  to  induce  the  lime 
burners  to  make  some  experiments,  the  advantages  of  which 
they  will  soon  experience.  I  was  informed,  that  anciently,  it 
required  three  weeks  to  burn  a  kiln  of  lime,  but  that  during  a 
frolic  among  a  party  of  lime  burners,  wood  was  crowded  into 
the  arch,  and  to  their  great  surprise  the  operation  was  found 
to  have  been  completed  in  the  space  of  three  days.  The 
requisite  in  burning  lime,  is  to  bring  the  whole  mass  of  car- 
bonate  of  lime  to  a  sufficiently  high,  and  uniform  temperature, 
to  expel  its  carbonic  acid.  Thomaston  stands  preeminent 
above  all  other  places  in  our  country  for  the  manufacture  of 
lime,  and  her  commerce  in  this  article  extends  along  the  At- 
lantic coast  to  New  Orleans  and  the  West  Indies.  During  the 
present  year  more  than  400,000  casks  of  lime  will  be  sent 
forth  from  her  kilns,  for  which  400,000  dollars  will  be  paid. 
By  the  following  statistical  report,  furnished  through  the 
kindness  of  Dr.  Cochran,  it  will  be  seen  how  much  lime  will 
be  burned  the  present  year,  the  cost  of  its  preparations  and 
profits  accruing  from  its  sale.  It  must  be  remembered  that 
in  addition  to  the  balance  of  profits,  seen  by  a  comparison  of 
the  result^  a  large  population  is  supported  by  the  receipts 
from  their  labor,  and  extensive  commercial  exchanges  are 
carried  on  with  other  States. 

A  statistical  account  of  the  lime  business  of  Thamastonf 
extracted  from  Dr.  James  Cochran's  letter. 

"  Thomaston. 
"The  whole  quantity  of  lime  manufactured  this  year,  will 
not  vary  much  from  400,000  casks.  In  addition  to  this,  the 
quantity  of  limerock  shipped  and  burnt  in  other  places  may 
be  estimated  at  30,000  casks.  The  cost  of  burning  the 
whole  quantity,  $160,000.    TVi^  f^m&vi  ^^^^^k^  teqtuiired. 
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40,000  cords,  the  average  cost  of  which  is  three  dollars  per 
cord.  Average  value  of  limecasks  this  year  about  28  cents. 
Cost  of  the  limestone  sold  at  the  kilns  20  cents,  which  is 
made  up  as  follows : 

Quarrying  7  cents, — rock  in  the  quarry  3  cents,=10  cents. 

The  average  quantity  of  lime  burnt  in  a  kiln,  300  casks. 
The  sales  of  lime  this  year,  at  Thomaston,  will  not  vary  much 
from  one  dollar  per  cask. 

Recapitulation. 

Whole  quantity  of  lime  burnt  400,000  casks,  and  sold  at 
one  dollar,  $400,000 

Rock  at  the  kilns  costs  20  cents  per  cask,     .         $80,000 
Wood,  .....  120,000 

Labor  in  burning,       ....  40,000 

Casks,  at  i28  cents  each,         .  .  .  112,000 

$352,000 

"In  rfegard  to  the  quantity  of  marble  manufactured  in 
Thomaston,  from  Thomaston  stock,  the  sales  are  estimated 
at  $9000,  according  to  the  best  information  that  could  be 
obtained.  There  are  also  considerable  quantities  of  foreign 
marble  manufactured  at  these  works^  which  it  is  not  thought 
proper  to  reckon  here,  in  a  statistical  view  of  Thomaston. 
The  principal  quarries  now  worked  are,  at  Blackington's 
Corner, — the  Meadows, — Beach  Wood,  and  the  State's  Prison. 
A  large  portion  of  the  laboring  part  of  the  population  are 
engaged  more  or  less  in  this  business,  which  is  annually 
increasing  in  a  moderate  ratio. 

"  Seven  eights  of  the  lime  transported  to  different  markets 
is  carried  in  Thomaston  bottoms,  navigated  and  manned  by 
their  own  citizens.  And  it  would  not  be  extravagant  to  say, 
that  there  are  constantly  employed,  in  carrying  lime  and 
bringing  wood,  at  least  one  hundred  sail, 

"  I  have  taken  considerable  trouble  to  collect  information 
relative  to  the  several  points  on  which  you  wished  to  be 
informed.     It  is  extremely  difficult  to  arrive  at  accuracy." 

•  Pure  carbonate  of  lime  contains  43,7  per  cent,  of  carbonic 
acid,  and  5G,3  of  lime,  and  when  thoroughly  burned  the 
carbonic  acid  is  entirely  expelled,  and  the  lime  remains. 

Dolomite  is  a  magnesian  limestone,  containing,  when  pure, 
43,7  per  cent,  of  carbonate  of  magnesia,  which  replaces  an 
equivalent  proportion  of  carbonate  of  lime. 

Among  the  ordinary  limestones,  there  are  mechanical  mix- 
tures of  these  ingredients,  in  variable  proportions^  vivvVi  olCck^x 
substances^  derived  from  the  accompanying  tocVi. 
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The  limestones  of  Thomaston,  Camden,  Hope,  Lubec, 
Machias,  L'Etang,  <tc.  are  thus  found  to  contain  certain 
impurities,  the  nature  and  proportions  of  which,  could  only 
be  ascertained  by  chemical  examination,  the  results  of  which 
analyses  I  have  given  in  a  tabular  form  below. 
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Thomaston  furnishes  a  number  of  beautiful  varieties  of 

marble,  which  are  generally  clouded  with  grey  and   blue 

coloTSj  derived  chiefly  from  the  graphite,  argillaceous  and 

/erruginouB  matleTB,  wVucVi  \\  cQiii\^\ii%.   ^m^Vl  crystals  of 
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pyrites,  or  sulphuret  of  iron  are  sometimes  disseminated 
through  its  mass.  This  substance  does  no  injury,  to  the 
marble,  unless  it  is  exposed  to  air  and  moisture^  when  it 
decomposes,  leaving  long  white  and  brown  streaks  of  sulphate 
of  lime  and  oxide  of  iron,  on  its  surface,  which  deface  its 
beauty,  examples  of  which  may  be  seen  in  the  grave  yard  of 
Thomaston.  Care  should  be  taken  that  this  substance  should 
not  be  contained  in  blocks,  intended  to  be  wrought  into  mon- 
uments, exposed  to  the  weather.  The  dolomite  found  at  the 
Marsh  Quarry  can  be  wrought  into  a  variety  of  marble  of  a 
white  color  shaded  with  grey.  This  quarry  will,  doubtless, 
also  supply  large  blocks,  suitable  for  statuary.  Many  of  the 
antique  statues  of  Greece  and  Rome,  were  sculptured  from 
this  species  of  rock.  It  may  also  be  quarried  largely  for 
building  stones,  the  beauty  of  which,  is  equal  to  any  white 
marble,  wrought  for  this  purpose. 

Hope  and  Camden  are  also  capable  of  yielding  an  abun- 
dance of  handsome  marbles,  but  no  attempt  has  yet  been 
made  to  introduce  them  into  the  market.  The  following 
statistical  information,  respecting  the  lime  business  of  Hope 
and  Lincolnville,  we  have  received  from  Mr.  Pierce,  of  Bel- 
fast, contained  in  a  letter  to  Dr.  Purrington. 

"The  amount  of  lime  hauled  to  Duck  Trap  and  French's 
Beach,  from  Sept.  1835  to  Sept.  1836,  is  61,009  casks.  You 
may  rely  upon  the  accuracy  of  this  statement,  as  I  had  it 
from  the  wharf  books." 

*'  The  whole  amount  of  lime  burned  for  the  last  year  in 
Lincolnville,  is  100,000  casks." 

"  The  amount  burnt  in  Hope,  at  Mr.  Pierce's  quarries,  is 
6,000  casks.     He  has  opened  his  quarries  in  three  other 

E laces,  and  that  lime  is  furnished  is  of  the  best  quality  and 
urns  liard.  This  quarry  has  an  advantage  over  those  of 
Thomaston  and  Camden.  There  the  wood  is  worth  $3  per 
cord,  and  it  takes  10  cords  to  burn  100  casks  of  lime,  making 
the  cost  for  wood  .$30.  While  at  Hope,  wood  is  worth  only 
75  cents  per  cord,  making  a  saving  on  the  wood  of  ^22,50. 
The  hauling,  however,  I  suppose,  will  about  counterbalance 
this  advantage." 

The  following  statistical  information  we  obtained  through 
the  kindness  of  Mr.  Carlton,  of  Goose  River,  while  we  were 
exploring  the  quarries  at  that  place.  From  30  to  40,000 
casks  of  lime  were  shipped  from  thence,  dunnf^xV^^V^^^l^^^ 
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Twenty-one  kilns  for  burning  lime,  are  kept  in  operatioD  tt 
that  place.  Six  schooners,  carrying  550  casks  of  lime  each, 
and  twelve  brigs,  taking  each  2,000  casks,  have  sailed  from 
Goose  River,  besides  which,  occasional  vessels  take  in  a 
partial  cargo  of  lime.  About  as  much  is  annually  exported 
from  Camden.  This  lime  sells  for  87J  cents  per  cask  at  the 
kiln.  Wood  costs  from  $;2,50  to  $3,00  per  cord,  and  from 
S2  to  23  cords  arc  required  to  burn  a  kiln  of  300  casks  of 
lime.  The  time  required  for  burning  is  three  days  and 
nights. 

Besides  this  amount  of  lime,  a  large  quantity  of  the  rock 
in  its  natural  state,  is  exported  from  the  Beauchamp  pits, 
situated  near  the  sea  shore,  upon  the  point  below  the  village 
of  Goose  River.  This  rock  is  afforded  for  14  cents,  while 
that  of  Thomaston  brings  20  cents  per  cask.  Mr.  Carlton 
also  states,  tliat  the  Camden  limestone  requires  one  cord  less 
wood  per  kiln  than  that  of  Thoma.^iton.  The  measure  of  a 
lime  cask,  is  fixed  by  law  at  '10  gallons,  and  they  hold  300 
pounds  of  lime.  The  following  measurements  were  made 
of  a  kiln,  said  to  be  capable  of  burning  300  casks  of  lime. 
It  was  fourteen  feet  long,  fourteen  feet  high,  and  five  feet 
deep.  It  has  three  pointed  arches,  th«it  in  the  centre  being 
five  feet  high.  The  kiln  is  built  of  talcose  slate,  a  rock 
found  in  abundance  in  the  vicinity. 

From  the  statistical  facts,  which  I  have  laid  before  you,  it 
will  appear  that  nearly  700,000  casks  of  lime  are  annually 
exported  from  the  quarries  enumerated,  the  whole  profits 
from  the  sale  of  which,  are  received  by  the  citizens  of  Maine, 
while  a  wholesome  industry  is  cultivated  by  the  operatives. 
It  is  evident,  that  all  the  property  thus  brought  forth,  is 
actually  produced  from  materials,  which  nature  has  dis- 
tributed througli  the  State  with  a  bountiful  hand,  and  which 
cost  only  the  labor  of  preparing  them  for  the  market. 
Already,  then,  your  commerce  in  lime,  is  worth  more  than 
the  whole  proceeds,  from  the  gold  regions  of  the  Southern 
States,  while  the  moral  advantages  of  a  sure  business,  over 
that  of  a  more  hazardous  nature,  are  not  to  be  overlooked. 

Many  of  the  limestones,  of  an  argillaceous  nature,  such 

as  are  found    abundantly  around    Lubec,   and   along    the 

ahorea  of  the  St.  John's  River,  'on  the  public  lands,  may 

be  converted  into  hydtocaYvc  ceTCAnV^  ^  %vi^\Axi<^  which  is 
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imported  for  the  construction  of  subaqueous  works,  and  is  also 
manufactured  from  a  similar  rock  in  the  State  of  New  York* 
and  in  Canada.  This  substance  is  used  extensively  in  the 
construction  of  canals  and  aqueducts,  also  in  the  formation 
of  artificial  reservoirs  for  water,  and  in  the  manufacture  of  an 
artificial  sandstone.  From  an  analysis  which  I  have  made  of 
the  New  York  Parker's  Cement,  the  following  was  found  to 
be  its  chemical  composition. 

Lime,  .....  33,00 


Alumina  ox.  iron  and  manganese, 
Silica,  • 

Water, 
Carbonic  acid, 


39,00 

10,00 

1,00 

17,00 


1 00,00  gr. 

The  Lubec  limestone  contains  the  same  ingredients,  and 
may  doubtless  be  manufactured  into  a  similar  cement. 

Hydraulic  Cement  Stone,  The  green  marble  of  Star* 
board's  Creek,  and  that  from  the  point  of  Maine,  in  Machias, 
will  become  of  considerable  commercial  value,  since  they 
may  be  converted  into  hydraulic  cement,  by  a  very  simple 
operation.  The  extent  of  this  rock  may  be  seen  in  the 
Topographical  department  of  this  Report. 

I  made  a  chemical  analysis  of  a  specimen  from  Starboard's 
Creek,  and  obtained  the  following  results.  One  hundred 
grains  of  the  stone  yield, 


Carbonate  of  Iron, 

6,0 

Silica, 

14,0 

Alumina, 

15,0 

Oxide  of  Manganese, 

4,0 

Water, 

•                          • 

1,5 

100,0 

JSTew  lied  Sandstone^  or  freestone,  is  also  found  in  Mainci 
along  the  St  Croix  River,  forming  high  cliffs,  skirting  the 
river,  from  Pleasant  Point  to  Robbinston.  This  locality 
offers  some  varieties  which  may  be  advantageously  quarried 
for  building  stones,  while  its  quantity  is  inexVAXVilCiVAia.    TVia 

13 
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finer  varieties  are  in  demand  for  grinding  the  surface  of  mar- 
ble, and  for  casements  to  windows.  A  very  compact  kind  of 
sandstone  is  also  found  at  Nutter's  Head,  which  makes  excel- 
lent hones  f(»r  fine  tools,  said,  by  those  who  have  used  them, 
to  be  superior  to  the  Turkey  oilstone.  Sufficient  quantities 
may  be  obtained  for  this  purpose,  and  even  for  the  manu- 
facture of  grindstones,  if  required.  The  sandstone  clifls  of 
Perry,  have  already  attracted  attention,  and  will  doubtless 
be  quarried  for  freestone.  While  quarrying  the  sandstone 
rocks,  the  remains  of  plants  found  in  it,  ought  to  be  preserved 
for  examination,  since  they  bear  an  important  relation  to  the 
coal  formation.  The  soil,  derived  from  the  decomposition  of 
this  rock,  is  of  a  red  color,  which,  at  Perry,  is  found  to  be 
genial  to  grain.  It  is  there  mixed  with  decomposed  trap-rocks, 
the  detritus  from  the  two  rocks  uniting  to  compose  an  excel- 
lent soil. 

Soapstone,  or  talcose  rock,  is  found  at  Harpswell,  Orr's 
Island,  and  at  Jaquish,  and  has  been  wrought  at  one  or  two 
places.  It  is  dillicult  to  work,  but  is  very  durable,  with- 
standing the  action  of  fire.  The  bed  at  Orr's  Island  is 
fourteen  feet  wide,  and  may  furnish  a  considerable  supply 
of  this  inatc-rial. 

Peat  occurs  abundantly  on  many  lowlands  in  the  State, 
and  may  become  an  article  of  value,  as  the  price  of  wood 
increases. 

Marl  is  common  beneath  the  peat  bogs,  and  being  charged 
with  vegetable  juices,  is  admirably  suited  for  a  manure. 

Plastic  Clay  is  also  abundant,  and  is  used  in  the  manufac- 
ture of  bricks.  On  the  public  lands  at  Madawaska,  it  occurs 
in  high  banks  along  the  river  side,  and  overlies  beds  of  iron 
ore  and  green  sand,  the  latter  being  valuable,  when  mixed 
with  lime,  for  the  purpose  of  amending  soils,  while  the  clay 
may  be  used,  for  the  manufacture  above  mentioned,  and  for 
earthern  ware.  ,  Bangor  and  Augusta,  are  abundantly  sup- 
plied with  this  substance,  and  it  is  found  in  the  vicinity  of 
almost  every  town. 

Beds  of  clay  serve  to  intercept  the  passage  of  water,  and 
give  rise  to  those  accuiuuXaUow^  o?  V.V\\«  liquid,  which  burst 
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out  on  the  hill  sides,  in  the  form  of  springs,  or  are  perforated  in 
excavating  wells,  or  by  the  artesian  auger.  Hence,  their  dispo- 
sition, dip,  and  direction  should  be  carefully  noted,  on  the  site 
or  environs  of  large  towns  and  cities,  since  they  are  valuable 
reservoirs,  which  may  become  of  importance  to  those  places. 

Metallic  ares  have  always  attracted  more  attention  than 
the  most  useful  rocks.  Some  of  them  deserve  this  preference, 
since  they  furnish  the  most  valuable  implements,  which  are  in 
the  possession  of  man.  Gold  has  commonly  been  considered 
the  king  of  metals,  but  it  is  evident  that  iron  is  far  more 
worthy  of  this  distinction.  It  is  exclusively  in  the  hands  of 
civilized  man,  and  is  the  strong  arm  of  national  industry. 
Let  us  examine  then,  and  see  if  Maine  possesses  this  valuable 
substance,  in  sufficient  abundance  to  make  it  available  in  the 
arts.  Only  a  comparatively  small  portion  of  the  State  has 
yet  been  explored,  but  we  have  every  reason  to  feel  encour- 
aged by  our  success.  Several  valuable  localities  have  already 
been  discovered,  and  rock  formations  in  which  there  is  every 
reason  to  believe,  more  extensive  beds  of  iron  ore  exist,  have 
been  described. 

The  richest  ores  we  have  found,  have  been  of  the  magnetic 
species,  the  localities  of  which  are  given  in  the  preceding 
division  of  my  Report. 

On  Mt.  Desert,  at  Bass  Harbor,  numerous  small  veins  occur, 
none  of  them  being  more  than  eight  inches  wide,  while  they 
are  included  in  a  very  hard  trap-rock,  and  are  difficult  to 
extract.  A  number  of  narrow  veins  were  found  in  the  red 
sienite,  near  that  place ;  hence  there  is  reason  to  believe,  that 
there  are  more  powerful  veins,  which  will  be  brought  to  light, 
when  the  Island  is  farther  explored. 

Black's  Island,  in  the  vicinity,  affords  a  rich  variety  of 
hydrated  oxide  of  iron,  which  will  yield  40  per  cent,  of  metal. 
I  learned  that  upwards  of  20  tons  of  this  ore  had  been  carried 
from  that  place,  and  about  the  same  quantity  from  the  mag- 
netic veins  of  Mt.  Desert. 

The  largest  vein  of  magnetic  iron  ore  which  we  have 
examined,  is  situate  on  Marshall's  Island,  where  it  is  found 
included  between  walls  of  granite,  with  a  trap  dyke  by  its 
side.    This  vein  averages  three  feet  in  yridvYi^  qltA  (otv^  l^^v 
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in  length.  The  ore  is  of  the  most  compact  variety  of  mag- 
netic oxide,  of  the  species  called  by  Ecrzclius,  the  oxide 
ferrosoferricum,  and  contains  72  per  cent,  of  iron,  and  28  of 
oxygen.  Its  specific  gravity  is  4.S,  calculating  from  which, 
a  cubic  foot  should  weigh  300  pounds,  which  will  contain 
216  pounds  of  iron. 

If  we  allow,  that  this  vein  is  wrought,  only  to  the  depth  of 
100  feet,  its  cubic  contents  will  be  40  X  3,  x  100  =  12,000 
cubic  feet  of  ore,  each  foot  of  which  weighing  300  pounds, 
will  give  12.000  X  300  =  3,G00.000  pounds  of  ore  in  the 
vein  at  this  depth,  which  will  yield  32-1,000  pounds  of  iron. 
Other  veins  arc  said  to  occur  on  this  island,  but  we  had  not 
time  to  visit  them.  The  ore  may  be  smelted  on  the  spot, 
or  carried  to  some  more  favoral)le  situation.  The  latter 
expedient,  I  should  think  most  advisable.  It  may  be  advan- 
taixeouslv  mixed  with  the  lighter  boa  iron  ores,  and  then  it 
will  not  overload  the  furnace.  The  only  flux  required,  is 
limestone,  and  charcoal  mav  be  used  for  its  reduction  in  the 
blast  furnace,  if  soft  cast  iron  is  required  ;  but  if  it  is  to  be 
wrought  into  bar  iron,  it  may  at  once  be  manufactured,  at 
much  less  expense,  in  the  bloomcry  forge,  little  capital  being 
required  for  such  works. 

Specular  iron  ores  are  found  in  the  porphyry  rocks  of 
Seward's  Neck,  but  they  are  not  of  sufficient  width  to  pay 
for  the  expense  of  extracting  them,  the  widest  not  being 
more  than  ten  inches.  This  ore  is  evidently  a  product  of 
sublimation,  for  all  the  vertical  crevices  in  the  porphyry  are 
filled  with  it,  and  their  surfaces  are  spangled  with  its  brilliant 
crystals.  From  chemical  analysis,  I  fmd  this  ore  to  contain, 
Per  oxide  of  iron,  ,  .89 

Oxide  of  titanium,  .  .  .11 

100 
It  will  yield  63  per  cent,  of  iron. 

Titanium,  in  so  large  proportions,  would  render  the  ore 
difficult  of  reduction,  even  if  it  were  found  in  abundance, 
such  ores  being  rejected  in  the  furnaces  of  Sweden,  on  this 
account. 

Specimens  of  magnetic  iron  ore  have  been  sent  me  from 
'*  <«  vicinity  of  Bath,  and  tiic  «w^v^Aed.\.o\i«s^V^^ii obtained 
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from  the  mica  slate  rocks  of  Georgetown,  near  that  place. 
The  ore  is  granular,  and  disseminated  in  a  manganesian 
mica-slate.  The  specific  gravity  of  the  mass  of  rock,  contain- 
ing the  iron  ore,  is  3,41.  By  chemical  analysis,  an  average 
specimen  was  found  to  yield 

Per  oxide  of  iron,          ....  16,0 

Oxide  titanium,             ....  5,4 

Oxide  manganese,         ....  8,0 

Insoluble  earthy  matter,                                      .  70,0 


99,4 
I  am  not  aware  that  any  considerable  quantity  of  this  ore 
has  been  found,  or  that  veins  have   been  discovered. 

Many  places  in  the  State  furnish  abundant  supplies  otbog 
iron  ore,  and  they  may  be  wrought  to  advantage,  wherever  a 
sufficient  supply  can  be  obtained,  to  keep  a  blast  furnace  in 
operation.  This  ore  is  constantly  forming  from  the  decom- 
position of  iron  pyrites,  e.visting  so  abundantly  in  the  slate 
rocks  of  Maine,  and  is  transported  by  water  to  the  sur- 
rounding lowlands,  where  it  is  deposited  in  the  state  of  a 
red  or  brown  powder,  which  concretes  into  solid  masses.  I 
have  explored  the  topography  of  but  few  localities  of  this 
ore,  they  occurring  principally  in  the  interior  of  the  State. 

The  largest  and  most  important  bed  of  iron  ore  is  found  on 
the  boundary  line  between  the  British  Provinces,  New  Bruns- 
wick, and  Maine,  at  Woodstock.  This  bed  probably  traverses 
our  territory,  cutting  through  the  township  of  Hodgdon,  and 
running  through  an  unknown  extent  of  country.  This  bed 
is  said  to  be  nearly  900  feet  wide,  and  its  length  is  unknown ! 
The  ore  is  the  compact  red  hamatite,  and  will  yield  44  per 
cent,  of  pure  metallic  iron,  and  60  per  cent,  of  cast  iron. 
Allowing  its  specific  gravity  to  be  3.5,  and  some  of  it  will 
range  still  higher,  a  cubic  foot  of  the  ore  will  weigh  200 
pounds.  If  the  ore  were  wrought  to  the  depth  of  100  feet, 
and  500  feet  in  length,  we  should  have  for  the  cubic  contents, 
900  X  100,  X  500  =  45,000,000  cubic  feet  of  ore.  Every 
cubic  foot  yielding  50  per  cent,  of  cast  iron,  we  should  have 
225,000,000  pounds  as  the  amount  of  cast  iron  that  can  be 
wrought  from  this  bed,  within  these  narrow  limits.  The 
amount  of  iron  that  this  locality  may  fimuaVixa  tXinoiX  vDfix^<- 
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culable,  as  it  is  evident  that  the  bed  may  be  opened  to  a  great 
distance,  and  the  supply  will  be  inexhaustible.  This 
locality,  should  the  St.  John  River  be  ultimately  obtained 
for  our  N.  K.  Boundarv,  would  furnish  an  abundance  of  ore 
to  commerce  ;  at  all  events,  it  is  a  locality  of  national  impor- 
tance, situntocL  as  it  is,  in  the  immediate  vicinity  of  one  of 
our  military  frontier  posts,  at  Iloulton,  and  capable  of  being 
wrou^rht  for  the  mnnufacture  of  cannon  and  other  arms, 
which  wc  have  now  to  transport  from  a  distance. 

Lead  and  zinc  ores  arc  found  in  various  parts  of  Maine, 
but  we  have  only  had  the  opportunity  of  exploring  with  care 
the  mines  in  the  neigliborhood  of  Lubcc.  There  three  veins 
have  been  wrought,  and  have  yielded  sufficient  lead  to 
encourage  the  proprietors,  so  that  the  works  will  be  resumed. 
Many  other  localities  of  lead  were  also  discovered  in  the 
vicinity,  indicatin;^^  that  there  may  be  other  and  larger  veins. 
The  rock  in  which  thev  are  found  is  the  well  known  metal- 
liferous  limestone. 

Sulphuret  of  zinc  is  also  found  at  the  same  place,  and 
will  hereafter  be  wrought  for  zinc.  Copper  pyrites  is  also 
found  at  Lubec,  and  will  become  an  article  of  value,  to  be 
selected  from  the  other  ores,  when  the  mines  are  wrought. 
The  Lubec  ores  yield,  when  pure,  S3  per  cent,  of  lead,  the 
remainder  being  sulphur  and  a  little  silver,  not  worth  sepa- 
rating. 

The  ores  taken  eti  masse,  will  yield  60  per  cent,  of  lead. 

The  following  results  were  obtained  by  analysis,  of  this  ore. 

100  grains  contain 
Lead,  .....         83,000 

Sulphur,        .....         15,000 
Zinc  and  copper,       ....  1,800 

Silver,  .....  0,010 

99,810 

Indications  of  Tin, 

I  received,  about  a  year  since,  some  specimens  of  rocks 

and  minerals  from  Blue  Hilly  Maine,  for  examination,  and 

among  them  found  a  specimen  of  wolfram,  or  ferruginous 

oxide  of  tungsten.    TV\\«  m\tvQx^^  vi\\\Oci  \  ^tL^lyzed,  was 
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found  to  be  identical  with  the  ore  wolfram^  found  in  all 
Hn  mines  of  Europe ,  and  is  considered  an  indication  of  that 
metal.     It  consists,  in  100  grains,  of 

Tungstic  acid,  ....  77 

Ox.  Iron,  .....  17 

Ox.  Manganese,  ....  G 

100 
Its  occurrence  in  the  granite  rocks  of  Maine,  would  lead 
us  to  anticipate  the  discovery  of  tin  in  that  district.  I  have 
not  yet,  however,  been  able  to  explore  the  locality.  Tin 
ores  have  so  little  the  appearance  of  a  metal,  that  they  are 
generally  overlooked  by  persons  unacquainted  with  miner- 
alogy, and  I  believe  this  is  one  reason  why  they  have  not  yet 
been  found  in  our  country. 

They  have  a  deep  brownish,  or  rusty  red  color,  are  hard, 
compact,  heavy  and  resemble  the  red  oxide  of  titanium, 
more  than  any  other  mineral.  Tin  ores  are  found  dissemin- 
ated in  the  granite  rocks  of  Cornwall,  and  in  veins  in  the  same 
kind  of  rock  in  Bohemia.  The  soil,  derived  from  the  decom- 
position of  these  rocks,  in  Europe  also  contains  an  abundance 
of  this  ore,  scattered  through  it,  which  is  separated,  by  wash- 
ing the  soil,  by  means  of  a  current  of  water. 

Black  oxide  of  Manganese  is  a  substance  used  in  the 
manufacture  of  chloride  of  lime,  or  bleaching  powder,  and 
when  found  in  quantity,  is  a  valuable  article  in  commerce. 
This  mineral  we  have  found  at  Hodgdon  and  at  Woodstock, 
near  Houlton,  encrusting  the  slate  rocks,  which  contain  iron 
ore.  It  is  also  found  atThomaston,  in  the  state  of  black, 
rounded  and  irregular  concretions,  on  the  surface  of  a  hill, 
three  miles  northwest  from  the  port  of  East  Thomaston.  It 
has  there  been  frequently  mistaken  for  coal,  and  has,  on  that 
account,  attracted  considerable  attention.  There  are  many 
other  localities  in  the  State,  where  this  mineral  occurs,  in 
small  quantities,  but  none  have  yet  been  found  to  be  suffi- 
ciently important  to  supply  the  market.  From  its  frequent 
occurrence,  there  is  reason  to  believe  that  it  may  yet  be 
discovered  in  more  powerful  beds.  I  understand  that  this 
article  is  now  worth  $30  per  ton,  in  its  crude  state,  and  it  is 
brought  to  Boston   from  Bennington,  VexmcmV  ^^^  ^\^»^ 
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Quaco,  New  Brunswick.  Considerable  quantities  are  also 
imported  from  England.  The  Quaco  manganese,  comes  to 
us  in  very  solid  masses  of  a  rounded  form,  iiaving  a  grey 
color  internally,  and  a  fibrous  structure.  The  Thomaston 
manganese  possesses  tliis  advantage  ;  since  it  is  in  a  less 
coherent  state,  it  may  the  more  readily  be  reduced  to  powder, 
than  other  varieties  of  this  ore. 

Iron  pyrites,  or  sulphuret  of  iron,  abounds  in  Maine,  and 
may  be  used  in  the  manufacture  of  copperas,  when  it  occurs 
in  veins;  and  when  mixed  with  slate,  it  may  be  used,  also, 
in  the  manufacture  of  alum.  Pyrites,  or  bisulphuret  of  iron, 
contains,  in  one  hundred  grains. 

Sulphur,  ...  *  .  54 

Iron,  .....  46 

too 

The  sulphur,  contained  in  this  mineral,  is  capable  of  being 
extracted,  and  should  ever  any  obstruction  to  commerce, 
prevent  our  obtaining  it  from  the  volcanic  districts,  which 
now  furnish  a  supply,  we  can  then  resort  to  this  mineral, 
which  will  afford  an  abundance  of  that  indispensable  article. 
It  is  always  a  satisfaction  to  know,  that  we  have  all  the  neces- 
sary munitions  of  war,  within  our  domains,  and  although  the 
present  low  price  of  sulphur  will  not  warrant  the  expense  of 
extracting  it  from  pyrites,  yet  if  a  general  war  should  at  any 
time  take  place,  and  our  ships  were  to  be  excluded  from  the 
Mediterranean,  the  demand  would  instantly  bring  this  ore 
into  requisition. 

Arsenical  iron  is  found  in  Maine,  in  the  form  of  veins, 
which  traverse  the  trap  and  granite  rocks.  At  Thomaston, 
near  Owl's  Head,  and  at  Lubcc,  this  mineral  is  found  in 
veins  of  quartz,  associated  with  galena,  or  sulphuret  of  lead. 
It  is  not  of  much  value,  all  the  arsenic  at  present  used,  being 
obtained  cheaply  from  the  mines  of  Germany.  This  mineral 
contains. 

Arsenic,      .....  54,.^5 

Iron,  .  45,45 

100,00 
Arscneous  acid,  or  white  oxide  of  arsenic,  is  obtained 
simply  by  subliming  lV\e  olxsatia^  ^\oxci  >^vk  ^\^.    It  is  used  in 
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pharmacy,  and  in  the  preparation  of  orpiment  realger,  Scheels, 
green  and  various  other  colors.  It  also  enters  into  the  com- 
position of  several  kinds  of  glass  and  enamel,  and  is  used 
in  the  manufacture  of  leaden  bird  shot,  to  cause  the  lead 
to  separate  into  rounded  forms,  as  it  falls  through  sieves  in 
shot  towers. 

Copper  ores  have,  thus  far,  been  found  only  in  small  quan- 
tities, in  Maine,  the  copper  pyrites  and  carbonate  of  copper, 
being  the  only  ores  of  this  metal  which  we  have  discovered, 
and  these  are  in  too  small  veins  to  be  wrought  advantageously. 
The  copper  pyrites  is  a  bisulphuret  of  copper  and  iron,  and 
contains  in  100  grains. 

Copper,  32 

Iron,  .....  30 

Sulphur,  ....  36 

98 

Rarely  more  than  20  per  cent,  of  the  copper  is  obtained, 
by  the  processes  of  reduction  in  the  furnace. 

JVative  Gold. 

While  engaged  in  drawing  up  the  present  Report,  I 
received  a  minute  specimen  from  Professor  Cleaveland,  of 
Bowdoin  College,  with  a  request  that  I  should  subject  it  to 
chemical  examination.  The  specimen  was  discovered  by 
this  gentleman,  while  examining  an  iron  ore,  which  was 
brought  to  him  for  analysis. 

The  specimen  sent  to  me  did  not  weigh  more  than  half  a 
grain,  and  consisted  of  delicate  particles  of  malleable  gold, 
arranged  in  irregular  diverging  branches,  connected  intimately 
with  a  brown  ore  of  iron.  From  its  structure  and  minera- 
logical  associations,  I  was  satisfied  that  it  was  native  gold. 
I  took  one  half  of  the  specimen  and  submitted  it  to  chemical 
analysis.  Nitric  acid  alone  dissolved  the  iron  and  a  portion 
of  the  silver,  and  left  the  gold  undissolved.  On  adding  a 
few  drops  of  muriatic  acid,  the  gold  dissolved  and  a  preci- 
pitate of  chloride  of  silver  subsided.  The  solution  being 
tested  by  means  of  proto-sulphate  of  iron,  metallic  gold 
precipitated,  which  was  collected  and  melted  into  a  globuU^ 
by  means  of  the  blow-pipe. 

14 
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This  mineral  is  then  a  native  alloy  of  gold  and  silver,  the 
former  metal  greatly  predominating.  Since  making  this 
analysis,  I  have  learned  from  Professor  Cleaveland,  that 
the  ore  was  found  in  Albion,  in  Maine,  and  he  observes, 
that  "  he  has  no  reason  to  doubt  the  accuracy  of  this  infor- 
mation."* 

From  the  foregoing  estimates,  it  will  appear,  that  the  ores 
of  iron  and  lead,  are  among  the  present  known  metallic 
ores,  which  may  be  wrought  to  immediate  advantage,  in 
Maine,  and  I  have  not  the  least  doubt  that  they  will  soon 
engage  the  enterprise  and  capital  of  her  citizens. 

Already  have  companies  been  formed  in  Boston  and  New 
York,  for  the  purpose  of  entering  upon  such  operations 
within  your  territories,  and  if  skilful  in  their  work,  they  will 
not  only  derive  advantage  to  themselves,  but  will  also  bring 
valuable  commercial  business  into  the  State.  The  manu- 
facture of  copperas  and  alum,  is  also  attended  with  advan- 
tageous results,  and  the  people  of  Maine  will  soon  learn  to 
prize  their  abundant  localities  of  the  minerals  useful  for  this 
purpose. 

Numerous   inquiries   and   speculations   have   been   made 
respecting  the  occurrence  of  coal  within  the  limits  of  Maine. 
This  question  cannot  yet  be  satisfactorily  answered,  but  I 
may  safely  say,  tliat  there  is  no  geological  impossibility  of 
the  occurrence  of  this  valuable  combustible,  along  the  region 
between  the  St.  Croix  and  Pembroke.     If  any  coal  is  found 
there,  it  will  be  of  the  bituminous  kind.     I  may  also  remark, 
that  the  slate  extending  from  the  Penobscot  to  the  Kennebec, 
belongs  to  the  transition  scries  of  rocks,  and  alternates  with 
grau-wacke;  and  although  I  have  explored  but  a  compara- 
tively small  portion  of  this  district,  I   am  of  opinion,  that 
anthracite  may  possibly  be  found  in  these  rocks.     If  it  be 
true,  that  arborescent  ferns   are    found   in    the   vicinity  of 
Waterville,  as  has  been  stated  by  a  writer  in  one  of   the 
Bangor  papers,  then  there  is  still  greater  probability  of  the 


*  Since  the  above  remarks  were  in  press,  I  have  been  informed,  that  there  ii  a 
mjrsterjr  hanging  over  the  Albion  gold,  and  that  gentlemen  from  that  place,  an  of 
opinion,  that  the  specimen  senV  Vo  'Pto^^sm^x  CV^^veland  was  of  foreign  origin.    I 
fvoitid  therefore  advise  \V\osa  'w\\o  vt^  \n\Ktvx^^  vo  W^il  ^«x«Vvi\^  \xl\&  >&&»  vr\de»ee. 
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occurrence  of  coal  in  that  section.*  I  have  not  yet,  howeTeti 
seen  the  specimens  said  to  have  been  found  there.  Many 
reports  of  the  discovery  of  this  kind  of  coal  have  been 
circulated,  but  so  far  as  I  have  examined,  they  are  without 
foundation. 

In  the  mean  time,  I  beg  leave  to  request  those  persons, 
who  feel  interested  in  tiiis  subject,  to  examine  the  argillaceous 
slate  and  grau-wacke  rocks  of  their  several  districts,  in  order 
to  ascertain  whether  they  contain  vegetable  impressions.  If, 
on  splitting  open  the  layers  of  slate,  there  are  found  impres- 
sions of  fern  leaves  and  other  plants  of  like  species,  then 
there  is  some  probability  in  the  conjecture,  that  those  regions 
belong  to  the  regular  coal  series  ;  and  search  for  a  bed  of  coal 
may  be  made,  by  traversing  the  strata  of  rocks,  at  right  angles, 
to  their  direction.  Since  the  dip  of  these  rocks  in  Maine,  is 
generally  very  bold,  there  is  no  necessity  of  excavating  <Ar 
boring  into  them,  when  they  can  be  found  outcropping  at  the 
surface  of  the  earth.  It  happens  commonly,  that  in  the  imme- 
diate vicinity  of  a  coal  bed,  the  soil  is  deep  and  the  rocks  are 
covered,  so  that  it  will  become  necessary  to  sink  pits  through 
the  soil  to  the  surface  of  the  rock,  and  before  reaching  it,  an 
abundance  of  black  earth  or  fine  coal  will  be  found  in  the 
soil.  I  have  thought  proper  to  make  tiie  above  suggestions, 
in  order  that  time,  trouble  and  expense  may  be  saved  to  the 
citizens  of  the  State,  who  may  engage  in  such  explorations ; 
my  duty  being  as  much  to  direct  the  researches  of  others,  as 
to  make  them  myself,  and  it  will  give  me  great  pleasure  to 
learn  that  good  results  follow  from  these  remarks. 

Black  tourmaline,  found  in  granite  rocks,  is  too  often 
mistaken  for  an  indication  of  coal,  whereas,  it  most  assuredly 
indicates  that  no  such  substance  will  be  found  there.  Granite, 
gneiss,  mica-slate,  and  trap-rocks,  never  contain  beds  of  coal, 
for  they  are  all  rocks  that  have  undergone  igneous  action,  or 


*  I  have  been  lince  iiironned  by  my  scientific  frieod,  Dr.  E.  Holinei,  of  Wintbropf 
that  he  has  obtained  an  abundance  of  impressioos  of  fcnii  from  the  slate  rocks  of 
WatervUIe,  and  that  specimens  are  deposited  in  the  Collegv  Cabinet  at  that  place. 

Mr.  T.  II.  Perry,  in  his  letter  to  me,  deKiibea  ooe  of  tbate  ferns  as  follows  >- 

"  The  top  was  curved  in  a  manner  KMmbfing  that  of  ^foonf  \xi2kMt%\«w  Vas^Mn 
hifh.    I  thmk  it  most  bax0  heeo  a  jroung  fon." 


^ 
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have  been  subjected  to  intense  heat,  since  thaii  depontioo  ; 
so  that  the  only  carbonaceous  substance  found  id  them,  ii 
graphitC)  or  plumbago. 

Soils  are  derived  from  the  disintegration  and  deCMnpontktD 
of  rocks,  and  there  ia  usually  an  admixture  of  decayed  vege- 
table matter  on  the  upper  surfoce,  which  adds  much  to  theii 
warmth  and  fertility. 

There  are  various  kinds  of  soil  Tound  in  the  State  of  BfaiiM, 
some  of  which  are  the  immediate  results  from  the  decay  (^ 
rocks  in  place,  while  others  have  been  transported  from  a 
distance,  by  the  action  of  running  water.  Where  a  vmX  is 
derived  directly  Irom  the  rocks  in  place,  erery  stage  of  its 
passage  may  be  observed-  From  the  solid  rock,  we  tiace 
small  fragments  which  have  been  shivered  by  the  action  of 
frost,  or  by  the  agency  of  the  atmosphere  and  water,  have 
undergone  decomposition,  it  being  converted  into  a  perfectly 
fine  soil,  in  which  it  is  difficult  to  recognize  the  materials  &aa 
which  it  is  derived. 

In  soils  resulting  from  the  decomposition  of  granite  or 
gneiss,  we  discover  particles  of  quartz,  and  brilliant  scales 
of  mica,  while  the  felspar  is  observed  in  the  form  of  opaque 
earthy  looking  grains,  of  a  while  color. 

Slate  rocks  form  a  blue  soil,  full  of  small  fragments  of  the 
rock,  which  ore  easily  distinguished. 

Argillo-ferruginouB  limestone  forms  a  light  yellow  sni, 
and  is  generally  penetrated  by  rootlets  of  plants,  to  a  cOB* 
siderable  distance  from  the  surface.  This  b<mI  ta  luzorianl, 
and  is  preferred  to  all  others  for  the  cultivation  of  wheatj 
barley,  and  the  grasses. 

Greenstone  trap  decomposing,  produces  a  brown  colaMd 
soil,  remarkably  warm  and  luxuriant.  In  Maine  and  Nova 
Scotia,  it  is  found  to  be  the  best  soil  for  potatoes. 

New  red  sandstone,  when  disintegrated,  fomw  a  r 
soil,  containing  particles  of  mica.    Alone,  it  is  not  o 
fertile,  but  when  mixed  with  the  trap-rock  soil,  it  il  i 
good.    Specimens  illustrating  the  origin  of  Kulaian  da|iM 
in  the  collection,  which  I  have  prepared  for' the  Bfltd. 

Besides  the  soil  formed  from  rocks  in  pltoa,  wtt.  hpn  ^ 
Ltikiuported  soiU,  wV\ic\v  we  i.\m»r  \3ajrt.  have  h <_ ^-**— 


ECONOMICAL   GEOLOGY.  109 

of  rain,  springs  and  rivers,  upon  the  loose  materials  found  on 
the  hills  and  mountains,  which  materials  are  carried  by  mn-' 
ning  water  to  the  plains,  and  are  deposited  along  river  courses, 
especially  during  freshets.  Soils  of  this  character  are  com- 
posed of  fine  particles  of  rocks,  which  are  deposited  in  the 
state  of  mud,  mixed  with  a  small  quantity  of  vegetable  mould. 
They  are  well  known  as  the  most  luxuriant  and  valuable  of 
soils,  and  form  the  rich  bottoms  of  meadows,  and  the  low 
banks  of  rivers.  Their  fertility  depends  upon  the  fineness 
of  the  transported  materials,  and  upon  the  due  admixture  of 
the  several  mineral  substances,  which  they  contain.  Where 
alluvial  soil  is  formed  entirely  from  slate  rocks,  it  consists  of 
a  tough  blue  clay,  which,  alone,  is  not  genial  to  vegetation^ 
Where  it  is  deposited  by  a  rapid  current,  the  particles  are 
of  a  coarser  nature.  A  mountain  torrent  leaves  only  heavy 
stones  in  its  course,  while  the  smaller  fragments  are  carried 
to  a  greater  distance,  and  deposited  exactly  in  the  ratio  of 
their  smallncss,  at  a  distance  from  the  parent  bed.  Where 
a  rapid  stream  carries  down  the  detritus  of  granite  rocks,  it 
will  leave  only  large  stones  and  grains  of  quartz  on  its  way, 
the  lighter  particles  being  carried  down  the  stream  and 
deposited  where  its  current  is  less  rapid.  During  freshets, 
rivers  overflow  their  banks,  and  spread  out  over  the  country, 
and  not  being  confined  to  their  narrow  channels,  their  rapidity 
is  diminished,  so  tliat  they  deposit  as  they  go,  an  abundance 
of  rich  loam,  brought  down  by  the  river.  It  is  thus,  tbut 
the  Nile,  Ganges,  Mississippi,  and  Ohio  enrich  their  banks 
annually  with  new  soil.  The  Penobscot,  Aroostic,  and 
Meduxnekeag;  in  Maine,  also  deposit  a  deep  alluvium  on 
their  banks,  which,  were  the  climate  as  temperate,  would 
equal  in  fertility,  the  richest  alluvial  tracts  of  the  Western 
States. 

Few  regions  in  the  world  can  boast  of  more  extensive  and 
well  watered  alluvial  districts  than  are  found  in  Maine.  At 
present  public  attention  is  chiefly  turned  to  the  heavy  timber, 
which  covers  the  soil  along  the  banks  of  these  rivers,  but  there 
can  be  no  doubt,  that  the  soil  itself  is  worth  vastly  more  than 
the  timber,  and  will  be  of  many  thousand  times  more  real 
value  in  the  course  of  its  agricultural  improvement.  Hoalton, 
and  the  region  extendmg  through  the  pu\A\^\%3DdA)^^^%^^ 
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Aroostic,  and  down  the  branches  of  the  Mattawamkeag,  and 
Penobscot,  are  the  richest  agricultural  sections  in  Maine, 
much  of  the  soil  being  alluvial,  while  even  the  diluvium  there, 
is  made  up  of  the  debris  of  limestone,  the  whole  forming  a 
rich  and  deep  soil. 

The  currents  of  rivers  and  torrents,  transport  fragments  of 
rocks  to  a  considerable  distance,  and  some  modern  geologists 
suppose,  that  they  are  able  thus  to  account  for  the  dispersion 
of  all  erratic  blocks  of  stone,  which  are  scattered  over  the 
country,  far  from* their  parent  beds.  From  the  evidence  which 
I  have  been  able  to  collect  in  various  parts  of  our  country,! 
feel  no  hesitation  in  saying,  that  the  course,  in  which  these 
erratic  boulders  are  scattered,  is  far  too  uniform  to  have 
resulted  from  local  and  partial  currents,  like  those  of  torrents 
or  rivers.  All  the  observations  that  have  been  made,  tend  to 
prove  that  a  current  of  water  has  swept  over  the  surface  of 
the  Globe,  since  the  consolidation  of  all  the  rock  formations, 
and  the  deposition  of  the  tertiary  marls  and  clay,  and  that 
the  current  swept  along  with  it,  the  loose  masses  of  stone  and 
gravel  and  sand,  carrying  them  from  the  north  or  north  west 
toward  the  south  or  south  east.  Thus  was  formed  the  accu- 
mulation of  rounded  masses  of  stones  and  gravel  and  clay, 
which  constitute  what  is  called  by  geologists,  diluvial  soil.  It 
is  supposed  that  this  rushing  of  water  over  the  land,  took  place 
during  the  last  grand  deluge,  accounts  of  which  have  been 
handed  down  by  tradition,  and  are  preserved  in  the  archives 
of  all  people.  Although  it  is  commonly  supposed  that  the 
deluge  was  intended  solely  for  the  punishment  of  the  corrupt 
antediluvians,  it  is  not  improbable  that  the  descendants  of 
Noah,  reap  many  advantages  from  its  influence,  since  the 
various  soils  underwent  modifications  and  admixtures,  which 
rendered  them  better  adapted  to  the  wants  of  man.  May  not 
the  hand  of  Benevolence  be  seen  working,  even  amid  the 
waters  of  the  deluge  } 

Diluvial  soils  are  common  in  Maine,  and  are  in  many  places 
very  deep,  and  bear  on  their  surface,  an  abundant  growth  of 
forest  trees.  I  have  already  described  some  of  the  most 
remarkable  localities — the  Horsebacks  around  Houlton,  and 
the  rounded  hills  of  Augusta. 

There  are  too  many  \oca\\\Ae%  \.o  ^tci\\.  t^{  ^^articular 
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description,  almost  every  town  presenting  examples  of  this 
formation.  It  should  be  remembered  the  diluvial  soils  and . 
rocks  may  generally  be  traced  to  their  parent  beds,  north  or 
north-west  from  the  place  where  they  occur;  and  by  a  series  of 
observations  on  the  surface  of  our  immense  continent,  I  doubt 
not  that  the  limits  of  diluvial  transportation  may  be  ascer- 
tained, since  there  are  extensive  tracts  of  one  kind  of  rock, 
bounded  by  an  equal  extent  of  another,  and  the  transported 
masses  may  be  referred  at  once,  to  their  parent  rocks.  I 
suggest  this  subject  to  those  geologists,  who  are  now  engaged 
in  geological  surveys  of  the  various  States,  since  it  has  a  very 
important  bearing  on  the  history  of  soils. 

Agriculturists  will  peyjeive,  on  examining  their  farms,  that 
it  often  happens  that  the  rocks  found  there,  are  strangers  to 
the  place,  and  on  closer  examination,  they  find  that  they  can 
be  identified  with  rocks  farther  north.  Now  soils  would  be 
carried  to  much  greater  distances,  and  it  would  be  interesting 
to  know  how  far  the  various  sedimentary  substances  were 
transported. 

Mineral  Springs, 

Wherever  pyrites  decomposes  in  a  limestone  rock,  the 
water,  which  percolates  among  the  strata,  dissolves  a  con- 
siderable quantity  of  the  carbonates  of  lime  and  iron,  which 
are  dissolved  by  an  excess  of  carbonic  acid,  and  exist  in  the 
state  of  bicarbonates  in  the  water.  Springs  of  this  charac- 
ter are  common  in  Maine,  and  will  hereafter  become  valuable 
as  places  of  resort  for  invalids,  such  chalybeate  waters  being 
generally  found  salutary  in  appropriate  cases.  At  Lubec, 
near  the  saline  spring,  which  I  shall  proceed  to  describe, 
there  exists  a  chalybeate  spring  of  the  above  description, 
which,  according  to  the  opinion  of  Mr.  S.  Thayer,  is  a 
remarkably  powerful  tonic. 

Saline  Spring  at  Lubec, 

The  saline  spring  at  Lubec  is  the  most  important  mineral 
water  yet  found  in  the  State.  It  bursts  out  from  the  soil  near 
the  junction  of  the  red  sandstone  and  blue  limestone  rocks, 
and  its  occurrence  there  is  an  evidence  in  favor  of  the  charac- 
ter, which  I  have  ascribed  to  the  rock  fotin^VvotA  vci  q^^<«?lvsiv« 
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The  origin  of  salt  springs  is  yet  an  unsettled  question,  some 
maintaining  that  the  salt  is  formed  in  the  sandstone  rocks,  by 
an  unknown  chemical  law,  while  others  are  disposed  to  con- 
sider them  as  produced  by  the  solution  of  beds  of  rock-salt 
contained  in  the  earth.  In  Europe  the  latter  is  most  assur- 
edly the  case,  but  the  origin  of  the  waters  of  Salina,  in  New 
York,  and  those  on  the  Kcnawha  River,  in  Virginia,  has  not 
yet  been  satisfactorily  determined.  Whatever  may  be  the 
result  of  farther  investigation  respecting  tliis  question,  it  is 
at  least  determined,  that  saline  springs  are  always  found 
coming  from  below  the  new  rpd  sandstone  rocks,  and  fre- 
quently from  the  subjacent  limestone.  On  the  Kenawha 
they  occur,  associated  with  beds  oi^ituminous  coal  of  great 
value.* 

Salt  springs  are  found  in  Nova  Scotia,  in  similar  geological 
situations,  and  in  the  vicinity  of  the  Pictou  coal.  Hence  there 
is  some  geological  probability  of  such  deposits  occurring  in 
the  State  of  Maine.  I  have  not  time  to  enter  fully  into  the 
discussion  of  this  question  at  present,  but  shall  wait  formor« 
light  to  be  obtained  in  our  future  researches.  The  spring 
above  mentioned  is  found  on  the  shores  of  a  creek,  at  the 
head  of  South  Bay,  near  Lubec.  It  breaks  through  a  bed 
of  tough  blue  clay,  near  the  side  of  the  creek,  and  the 
water  rushes  from  it  in  a  stream  as  large  as  a  man's  arm. 
Mr.  Thayer,  who  has  examined  it  more  carefully  than  we 
were  able  in  our  short  excursion,  says  that  about  four  hogs- 
heads per  hour  are  discharged  by  it,  and  the  water  is  said 
never  to  fail.  Through  the  kindness  of  this  gentleman, 
we  were  furnished  with  a  quantity  of  this  water,  which  I 
submitted  to  chemical  analysis.  The  following  are  the 
results. 

ANALYSIS.      • 

It  is  clear  and  colorless,  specific  gravity  1,025. 

a  It  slightly  reddens  the  color  of  litmus  paper,  but  after 
being  boiled^  does  not  exert  this  reaction. 

h  Tested  by  means  of  oxalate  of  ammonia,  a  precipitate 
of  oxalate  of  lime  takes  place. 


*Set  Ar.  HildratVsEsMy  on  xKvi  s>]iVt\«^v,  MiAt.)«An.^c«tti^«,NtA.TTtT. 


ECONOMICAL   QEOLOOT.  113 

c  Acetate  of  barytes,  gives  a  white  precipitate  of  sulphate. 
d  Nitrate  of  silver,  gives  a  dense  and  very  abundant  preci- 
pitate of  chloride  of  silver. 

e  Acetate  of  lead,  gives  a  white  precipitate  of  sulphate  of 
lead. 

/  Ferro-cyanate  of  potash,  gives  a  blue  precipitate. 

g  Solution  of  boiling  carbonate  of  soda,  gives  an  abundant 
precipitate  of  carbonate  of  magnesia. 

h  Lime  water  gives  a  precipitate  of  carbonate  of  lime. 
Hence  the  water  contains : — 

a  h  Carbonic  acid  gas. 

h  Lime. 

c  e  A  sulphate. 

d  Soluble  chlorides. 

y*  A  salt  of  iron. 

g  A  salt  of  magnesia. 

An  imperial  pint  of  this  water  was  evaporated  to  dryhessi 
and  322.5  grains  of  saline  matter  was  obtained.  By  calcu- 
lation from  its  specific  gravity,  it  should  have  given  only  310 
grains,  but  calculations  of  this  kind  are  only  approximate. 
One  thousand  grains  of  this  water,  when  treated  with  a 
boiling  solution  of  potash,  give  a  bulky  precipitate  of  car- 
bonate of  magnesia,  which,  when  dried  and  heated  to  redness 
in  a  platina  capsule,  weighs  3.5  grains  =  30.63  grains  to  the 
pint  of  water,  or  half  an  ounce  of  carbonate  of  magnesia,  to 
the  gallon  of  water. 

100  grains  of  the  dry  salt  above  obtained,  submitted  to 
analysis,  gave : — 


Or  in 

•  pintortlMWMMr, 

grs. 

gra. 

Chloride  of  sodium,           64.0 

- 

- 

199.000 

Sulphate  of  lime,                3.6 

- 

- 

11.210 

Chloride  of  magnesium,    20.2 
Sulphate  of  soda,               9.0 
Caroonate  of  iron,              0.8 

- 

- 

62.845 

- 

- 

27.985 

- 

- 

2.490 

Carbonate  of  lime,             2.0 

- 

- 

6.260 

Chloride  of  calcium,  a  trace. 

• 

12.720  loM 

Carbonic  acid  gas. 

* 

S32.500 

99.6 

.4  loss 

t 

100.0 
15 
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The  Mline  contents  of  this  water  may  be  obtained  either 
by  the  processes  of  freezing,  evaporation  or  boiling. 

Carbonate  of  magnesia  may  be  largely  manufactured  so  » 
to  aflbrd  an  abundant  supply,  and  the  sulphate  of  soda  may 
be  obtained  by  freezing  the  water,  in  cold  weather,  so  as  to 
concentrate  the  solution,  by  the  removal  of  fresh  water  in  the 
state  of  ice.  I  have  obtained  this  salt  in  large  and  beauti&I 
crystals,  by  this  process,  and  after  they  have  been  removed, 
the  bittern  may  be  made  to  yield  an  abundance  of  carbonate  of 
magnesia.  I  consider  this  spring  one  of  the  valuable  resour- 
ces of  the  district  in  which  it  is  found,  and  other  springs  of 
the  kind  should  be  sought  for  along  the  line  between  the 
new  red  sandstone  and  limestone. 

The  spring  may  become  valuable  for  the  manufacture  of 
chloride  of  sodium,  or  common  salt,  sulphate  of  soda  or 
Glauber's  salts,  carbonate  of  magnesia  and  sulphate  of  mag. 
nesia,  or  Epsom  salts. 

Sea  Water. 

There  are  few  if  any  salt  works  on  the  sea  coast  of  th^ 
State,  and  I  beg  leave  to  remind  you  that  they  may  be  estab- 
lished advantageously,  since  by  the  process  of  freezing,  a 
large  proportion  of  the  fresh  water  may  be  removed  in  the  state 
of  ice,  while  the  brine  is  concentrated  and  will  yield  crystals 
of  salt.  This  process  may  be  pursued  in  winter,  white  in 
sununer  the  usual  processes,  by  solar  evaporation,  or  boiling, 
may  be  resorted  to.  The  former  of  these  processes  is  carried 
oa  successfully  on  the  coasts  of  Norway  and  Sweden,  while 
the  latter  are  generally  adopted  on  Cape  Cod,  and  many 
other  parts  of  the  world. 

JS/lttate  of  potash,  or  saltpetre  forms  but  slowly  in  the  soil 
of  northern  countries,  but  its  formation  iriay  be  hastened 
artificially,  by  means  of  certain  processes,  well  known  and 
pursued  in  Germany  and  Sweden.  Nitve^  forms  in  tlie 
soili  beneath  dwelling-houses  and  stables,  kbere  aBkUJ 
matter  is  undergoing  slow  decomposition;  iftittiilitr  pt06^m 
may  hi'  hastened  by  means  of  nitre  beds,  which  are  formed 
by  throwing  into  a  pit  animal  matters  mixed  with  lime  or 
old  mortar.  In  the  couT«e  of  time,  there  is  formed  an 
abundance  of  nitrate  of  \\me,N?Yxn\i^QTv\MATi%vra«Xfed  ^th 
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lye  of  wood  aBhes,  or  a  solutioo  of  carbwate  of  potashi 
exchanges  elements,  and  nitrate  of  pot$sh  13  formed,  and 
carbonate  of  lime  is  deposited.  The  niitre  is  then  dwolvied, 
crystallized,  and  purified.  I  mention  this  pi^isc^ss,  to  imiJLQd 
youy  that  Maine  can  produce  her  own  saltpetre,  but  I  do  iiol 
know  whether  the  manufsicture  would  at  present  be  profita^ 
ble,  since  we  are  largely  supplied  by  our  convnerce  with  IIm 
East  Indies. 

fValer. 

In  a  complete  geological  work,  water  as  a  mineral,  shooM 
find  its  place,  since  it  plays  a  conspicuous  part  in  the  geolo- 
gical history  of  our  planet,  but  it  would  require  more  time 
than  we  have  at  present,  to  enter  fully  upon  this  task.  I 
shall,  therefore,  only  remark  in  general,  that  no  country  on 
the  face  of  the  globe  is  more  freely  supplied  with  water  than 
Maine.  Her  lakes  are  innumerable,  while  the  whole  surface 
of  the  State  presents  meandering  rivers,  which  irrigate  the 
soil,  and  carry  health  and  abundance  in  their  course.  Our 
lakes  and  rivers  in  northern  regions,  are  not  like  those  of  the 
Western  States,  the  abodes  of  the  pestilential  miasmas,  but 
are  {>erfectly  free  from  any  such  emanations,  and  people  live 
in  health  along  their  borders.  This  State  has  always  been 
remarkable,  for  the  freedom  of  her  inland  navigation ;  canoes 
traverse  the  St.  John,  cruising  along  until  they  arrive  where  a 
portage  of  a  few  miles  takes  them  into  the  Kennebec  or 
Penobscot,  and  down  they  glide  to  the  ocean ;  or  they  may 
follow  the  Aroostic,  and  so  trace  its  course  as  to  strike  the 
Penobscot,  within  the  narrow  portage  of  two  miles,  and  then 
follow  that  great  river  to  the  sea.  It  is  not  surprising  that 
the  Indian  tribes  should  delight  in  the  forests  of  Maine, 
where  the  birch  tree,  supplying  them  with  materials  for  a 
house,  and  many  articles  of  convenience,  forms  also  their  light 
canoe,  which  transports  them  from  place  to  place,  along  the 
chains  of  lakes  and  rivers,  as  they  pursue  the  chase.  They 
formerly  enjoyed  a  noble  independence,  and  we  almost  grieve, 
when  we  see  the  scattered  relics  of  these  once  powarfal  tribes, 
now  reduced  to  the  most  abject  state,  by  poverty,  de|ppdeiioe» 
Bmd  intemperance. 


*«t 
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I  am  fully  aware  that  but  little  can  be  said  in  so  small  a 
space  as  I  have  allowed  for  this  Report.  I  have  but  drawn 
some  outlines,  which  may  be  filled  up  by  future  researches. 
It  remains  for  me  to  speak  more  particularly  on  the  subject 
of  agricultural  geology,  which  will  form  a  conspicuous  part 
of  the  next  Report,  which  I  shall  hereafter  have  the  honor  of 
presenting,  if  it  be  your  pleasure  that  this  survey  should  pro- 
ceed. All  statistical  facts,  relating  to  the  agricultural  and 
mineral  resources  of  the  State  will  be  gratefully  received, 
and  contribute  to  aid  us  in  the  completion  of  this  important 

work. 

Respectfully  submitted. 

By  your  obedient  servant, 

CHARLES  T.  JACKSON, 

Geologist  to  the  State. 

Dkckmbkr  31  8T,  1836. 
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Since  the  preceding  Report  was  drawn  up,  I  have  arran- 
ged the  collection  of  geological  specimens,  in  a  room  appro- 
priated for  the  purpose,  in  the  State  House  at  Augusta. 

This  collection,  which  was  made  during  the  past  summer, 
consists  of  an  instructive  series  of  rocks,  minerals  and  soils, 
the  number  of  specimens  arranged  for  the  use  of  the  Legis- 
lature, being  about  650  selected  specimens. 

An  equal  number  will  be  sent  to  the  two  Colleges  of  the 
State,  and  there  will  remain  a  series  of  duplicate  specimens, 
which  will  be  useful  for  exchanges  with  other  States.  The 
whole  number  of  specimens  collected,  within  the  limits  of 
Maine,  during  the  past  summer,  -amounts  to  no  less  than 
3000  good  specimens,  which  will  serve  to  aid  in  demonstra- 
ting the  geological  resources  of  the  State. 

While  engaged  in  arranging  the  cabinet,  many  gentlemen 
have  brought  in  specimens  of  rocks,  minerals  and  soils, 
which  will  serve  to  aid  us  in  discovering  the  extent  of  the 
different  rocks  and  minerals  of  the  State.  Numerous  speci- 
mens of  bog  and  other  iron  ores,  yellow  and  red  ochre,  slate, 
granite,  pyrites,  plumbago,  potter's  clay,  &c.,  have  been 
sent  for  examination.  These  specimens,  coming  from  diffe- 
rent parts  of  the  country,  indicate  the  existence  of  many 
important  localities,  which  we  have  not  yet  visited.  I  hope 
gentlemen  will  continue  to  aid  us  in  this  manner,  and  in 
order  that  they  may  do  it  effectually,  I  would  suggest  to 
them  the  propriety  of  always  selecting  good  sized  specimens, 
at  least  four  inches  square,  and  from  one  and  a  half  to  two 
inches  in  thickness. 

Evern  specimen  should  have  a  label  pasted  upon  i^,  indi' 
eating  the  town  and  county  where  it  is  found,  and  no  specir 
mens  should  be  sent  but  such  as  occur  in  place'''Hfr  in  ledges 
(frock.  Soils  may  heputup  in  tin  bmss  or  in  &cig«)  o(mv 
tcAning  about  a  pint  eaek.    IKatifiGtlsi  lortttea  loSbAft  %VmML 


]  18  APPENDIX. 

in  every  can  he  attached  to  the  packages.  We  are  alio 
desirous  of  obtaining  the  skektona  of  the  various  wild  animale 
of  the  State,  and  where  perfect  skins  can  be  obtained,  they 
may  be  preserved  by  dusting  the  inside  of  the  skin  with 
white  arsenic.  It  is  very  desirable  that  we  should  thus 
preserve  specimens  of  the  ferocious  animals  of  the  State, 
before  they  are  entirely  exterminated.  How  can  membeiB 
of  the  Legislature  vote  a  bounty  on  the  destruction  of  nnimriff 
which  they  have  never  seen  ? 

If  they  have  placed  in  the  public  museum  well  character- 
ized specimens  of  these  animals,  then  they  will  be  better 
able  to  realize  the  fact  of  their  existence. 

I  doubt  if  many  members  from  the  settled  parts  of  the 
State  can  give  us  any  account  of  the  appearance  of  the 
wolf,  wild  cat,  or  loup-cervier,  yet  they  are  called  upon  to 
vote  appropriations  of  money  for  their  extermination. 

Specimens  of  all  the  indigenous  productions  of  the  State 
ought  to  be  collected  and  preserved,  and  although  a  collec- 
tion of  plants  and  animals  of  the  State  does  not  fall  within 
my  duties  as  the  State  Geologist,  yet  it  is  my  earnest  desire 
that  these  departments  of  science  should  be  attended  to, 
that  a  perfect  cabinet  of  the  Natural  History  of  the  State 
may  be  formed. 

We  shall  also  be  happy  to  receive  perfect  specimens  of 
shells  and  fishes,  from  the  waters  of  the  State.  Shells  shouVi 
be  collected  with  the  living  animal  in  them^  if  possible,  aod 
they  may  be  prepared  by  inunersing  them  in  boiling  water, 
and  then  extracting  the  animal  by  means  of  a  wire.  Fishes 
may  be  enveloped  in  a  piece  of  cloth,  and  kept  immersed  in 
rum  contained  in  a  tin  canister. 

Any  specimens  which  are  worth  collecting j  are  worfk  the 
trouble  qf  well  preserving,  and  they  should  be  car^vUy  padted, 
so  that  they  may  not  be  injured  by  transportation. 

Ifinerajs  should  be  separately  enveloped  in  stfCjpg  paper, 
and  packed  tight  in  a  box,  wiUi  layers  of  tow  or  hemp  be- 
tween them.  Shells  and  other  deUcfate  specimens  may  be 
packed  in  cotton,  or  they  may  be  put  up  in  small  bbzef.  If 
the  citiiens  of  Maine  will  exert  themselves  to  make  aoch 
coUectioos,  they  wiU  have  the  satisfiM^tion  of  aiding  jn  ijff 
lUiahment  of  a  cQmp\e\i&  coYL^^'fiaA.^t^^'^^ai^m 
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of  the  State,  and  many  good  results  will  follow  from  a  know- 
ledge of  these  various  departments  of  science.  I  have  sug- 
gested many  subjects  for  your  attention,  in  the  belief  that 
every  person  can  aid  us  in  some  one  of  these  departments  of 
Natural  History. 

While  on  the  geological  survey,  we  made  a  collection  of 
the  various  shells,  crustaceous  and  articulated  animals,  which 
we  found  in  our  travels,  all  of  which  are  deposited  in  the 
State  cabinet. 

We  are  indebted  to  Dr.  Isaac  Ray,  of  Eastport,  for  a  col- 
lection of  the  shells  found  in  the  neighborhood  of  that  place, 
and  beg  leave  here  to  acknowledge  the  attentions  and  kind- 
ness of  that  gentleman. 

Among  the  shells  which  we  have  collected,  the  following 
species  have  been  recognized  by  Dr.  A.  A.  Gould,  of  the 
Boston  Society  of  Natural  History.  We  have  collected  many 
other  specimens,  which  have  not  yet  been  examined. 

LIST   OF    SHELLS    FOUND    IN   MAINE. 


Bivalves. 

SpiRORBIS  nauUIoidcs,  Lam. 
Balaitus  tintinnabulum,  Lam. 

**        miser,  Lam, 

"        fistulosus,  Bru£. 

"        reniculatus,  Vonrad. 
An  ATI  FA  Tee  vis,  Lam. 
SoLXH  ensis,  Lin. 
80LXCURTU8  costatus.  Say. 
Gltcimeris  siliqua,  Lam. 
Mta  mercenaria,  Lin. 
**    tnincata. 
"    fayalina,  Conrad. 
AiTATiifA  leana,  Conrad. 
Mactra  gigantea,  Lam. 
SoLSMTA  velum,  Say. 
Saxicava  distorta.  Say. 
Sarouiholaria  nisca,  Conrad. 
Crassira  Danmoniensis,  Lam. 

"         (attarte  cagtanea,  Say.) 
Ctprira  Aslandica,  Lam. 
Cardium  Icelandicum. 

"        Greenlandicum. 
Urxo  eomplanatas,  Soiand. 
Alasmodorta  mamritifera,  Omel. 

"  nndiuata.  Say. 

Arodorta  marginata,  Say. 
MoDiOLA  Mpoana,  Lam. 

"       plieatula.  Lam. 
NrTii.us  edalis,  Lm, 


Mttilus  pellueidus,  Pennant. 
Prctrr  Magellanicus,  Lam, 

<'       IslandicuSj  Lam. 
OsTREA  Canadensis,  Lam. 
Anomia  ephippium. 
Trrebratula,  one  racent  species. 

Univalves. 

Chiton. 

Patella  amoena.  Say. 

Crepidula  fornieata.  Say. 

"         plana,  Say. 
Helix  albolabris,  Say. 

"     thjroidas.  Say. 

"     alternata.  Say. 
Planorbis  trivohris,  Say. 

"        campanalatui,  Say. 
Phtsa  beterostropha,  Say. 
Ltmnaa  columella,  Say. 
Paludina  decisa,  Say. 
Natica  beros,  Say. 

"       triseriata,  Say. 
Turbo  palliatus,  Say. 

"      VetUlus,  Say. 
FvsvB  conieus,  Say. 

**     decemeoftatns,  5dy. 

**     Islandieos,  Martim. 
Purpura  lapQhu,  Lam. 
BucciRVM  undatom,  lAm. 
Nasia  obtoletR,  Bay. 
**     trivfltalR,  S«y. 
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It  has  been  thought  advisable  to  give,  at  the  end  of  this  Report^n. 
a  brief  glossary  of  such  terms  as  cannot  be  found  in  the  ordinar/ 
dictionaries,  such  terms  having  no  common  English  sjnonjmes. 

Alluvium,  consists  of  clay,  sand,  and  gravel,  washed  from  the 
surface  of  hills  and  mountains,  they  being  transported  by  currents 
of  water,  such  as  torrents,  rivers,  and  brooks,  from  the  high 
lands  and  deposited  along  their  course.  Etym.  aUuo,  to  WMh 
u^on. 

Amorphous,  a  word  derived  from  the  Greek^  signifying  without 
regular  form. 

Amygdaloid  .  One  of  the  forms  of  trap-rocks,  the  trap  being  full 
of  rounded  holes  filled  with  various  minerals,  bears  some  resem- 
blance to  an  almond  cake,  and  the  name  is  derived  from  the 
Greek,  signifying,  like  almonds. 

Amygdaloid  AL  Trap,  is  produced  by  the  contact  of  trap  with  other 
rocks,  whore  a  chemical  action  was  exerted,  and  the  trap  being 
in  a  molten  state,  was  blown  into  a  scoria-like  form,  by  the 
gasses  or  steam  disengaged.  The  cavities  are  generally  filled 
with  infiltrated  minerals,  such  as  calcareous  spar,  chlorite, 
agate,  &c.  Similar  appearances  are  seen  in  lavas  of  modem 
volcanoes,  and  they  may  be  produced  at  will  in  the  slag  of 
any  iron  furnace,  by  idlowing  the  slag  to  run  over  moistened 
sand.  Various  forms  of  lava  may  thus  be  produced,  from  the 
compact  and  glassy  obsidian  to  perfect  pumice  stone. 

AiTDALusiTE,  a  mineral  consisting  of  alumina,  silez,  and  a  little 
oxide  of  iron,  found  first  in  Andulosia  in  Spain — hence  its  name. 

AifTHRAciTE,  is  a  veij  hard  kind  of  eod;  destitute  of  bitameo* 
It  burns  without  smoke  nod  with  Ttry  little  ll«inA%   ISnTAssitS^ 
from  the  Oredi[,  mgnifyingeoal. 

IS 
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AporHTLLiTE,  a  simple  mioeral  sometimes  called  fish-eje  stone* 

Argillaceous,  means  composed  of  claj.    Etym.  argilla^  claj« 

Argillite,  slate  rocks  composed  of  clay  in  a  hardened  state. 

Basalt,  a  variety  of  trap-rock  consisting  of  pyrozeoe,  felspar, 
and  iron. 

Beds,  are  masses  of  mineral  matter  included  bdweem  tiraia  of 
rocks  and  running  in  the  same  direction  as  the  strata.  If  jov 
place  a  book  between  the  leaves  of  another  book,  it  represents 
a  bed  between  the  strata. 

Bitumen,  is  an  inflammable  substance.  It  presents  itself  in  a 
solid  form  and  is  then  called  asphaltum.  In  its  liquid  form  it  m 
like  tar,  and  is  called  petroleum,  and  from  it  may  be  distilled  a 
clear  liquid  called  naptha.  Bituminous  coab  contain  this  snb- 
stance,  which  causes  them  to  bum  with  a  bright  yellow  flame 
and  with  smoke.    Etym.  bitumen,  pitch. 

Blende,  a  German  name  for  sulphuret  of  zinc. 

Boulders,  a  provincial  term  for  rounded  blocks  of  stone  lying  on 
' '  the  surface  of  the  earth,  or  imbedded  in  the  soil.    They  liafe 

evidently  been  transported,  by  the  action  of  water,  far  'from 

their  native  beds. 

Breccia,  a  word  from  the  Italian,  signifying  a*rock  composed  of 
angular  fragmenU  cemented  together.  This  term  is  synonymoas 
wiUi  the  term  tuff.   Thus  we  have  trap-tuff,  or  breccia  of  trap,  &«. 

BuHRSTONB,  a  kind  of  silicious  stone  overlaying  the  caiearirt  gms- 
iiere  of  Paris.     It  ia  used  for  millstones. 

Calcareous,  signifies  a  rock  containing  lime,  the  term  being 
derived  from  Uie  Latin  calx,  lime. 

Calcareous  Spar,  is  crystallized  carbonate  of  lime. 

Carbon,  an  elementary  substance.  In  its  pure  crystallized  state 
it  is  the  diamond.  Graphite,  or  plumbago,  is  composed  of 
carbon.  Carbon  is  the  basis  of  charcoal,  and  o{  all  kinds  of 
coal.     Etym.  earbo^  coaL 

Calcifbrous,  containing  lime. 

Carbonate  of  Limb,  is  lime  combined  with  carbonic  aoid.    Car^ 

bonie  acid  is  composed  of  carbon  and  ozygeni  and  lime  is 

composed  of  a  mnAaHWc  \i«a%  ci3&Ad  eakinm,  and  of  CBfjgs^. 

rbonate  of  lime.  ^Vieu  Vk^%te&  t%ji Vl^\Mna%»tMheMM  moid 
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in  the  form  of  gas,  but  if  it  is  heated  under  pressure  equal  to 
a  column  of  1700  feet  of  water,  or  600  feet  of  liquid  lava,  it 
simply  melts  and  crystallizes  without  losine  its  carbonic  acid. 
[See  Experiments  of  Sir  James  Hall,  of  £dinburg.]  It  was 
under  pressure  of  the  ocean,  and  of  the  overlaying  rocks,  that 
the  carbonate  of  lime,  forming  the  veins  of  calcareous  spar, 
noticed  in  this  Report,  was  rendered  crystalline,  by  the  action 
of  trap-rocks.  The  latter  rocks  bearing  evident  proofs  of 
having  been  thrown  up  in  a  molten  state  by  subterranean  power. 

Chloride,  a  combination  of  chlorine,  a  chemical  element,  with  a 
metallic  substance  or  base.  Thus  chlotide  of  sodium,  (sea- 
salt,)  is  a  combination  of  chlorine  with  the  metallic  base  of  soda 
or  sodium. 

Coal  Measures,  the  strata  of  rocks  which  contain  coal,  used 
synonymous  with  coal  formation. 

,* 

Crystal,  a  regular  geometrical  solid,  produced  by  the  arrange- 
ment of  symmetrical  particles.  The  name  was  first  applied  to 
transparent  substances  in  regular  forms.  The  derivation  of  the 
name  is  from  the  Greek,  signifying  tee.  ' 

Chert,  a  mineral  consisting  of  silex,  alumina,  and  lime,  of  a 
compact  texture  like  flint.  It  is  sometimes  produced  by  thtt 
action  of  trap-rocks  upon  slate  containing  lime. 

Chlorite,  a  green  mineral  composed  of  delicate  scales,  or  in  aeom- 
pact  form.     Its  name  is  from  the  Greek,  signifying  a  greenstone. 

Dip,  the  angle  which  a  rock  makes  with  the  horizon.  Stratified 
rocks  have  the  dip  always  at  right  angles  with  their  direction. 
Place  a  book  sloping  in  this  manner,  the  slope  is  the  dip,  and 
the  course  of  the  leaves  represents  the  direction  of  the  strata. 

■   a. 

Dislocation.  A  vein,  bed  or  the  strata  of  a  rock  may  be  thrown 
out  so  that  they  do  not  coincide,  then  they  are  said  to  be  dislo- 
cated, or  to  have  a  fault. 

Dolomite,  a  granular  variety  of  magnesian  limestone,  named  in 
honor  of  Dolomeau,  a  distinguished  geologist. 

Dykes.  This  term  is  of  Swedish  origin,  and  signifies,  in  geology, 
a  wall  or  vein  of  rock  which  intersects  another  rock.  Dykes 
always  originate  from  below,  and  cut  through  the  superincum- 
bent rocks. 

Dritt,  the  name  given  by  miners  to  a  horizontal  paMage  exca- 
vated in  a  mine. 

Epidote,  a  simple  OMBeral  of  a  green  €<Aor* 
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Fault.     [See  Dislocation.] 

FfiLsPARy  a  mineral  composed  of  silex,  alumina,  and  an  alcali, 
found  abundantly  in  granite.     Its  name  is  from  the  German. 

Fossil,  a  name  given  to  petrified  organic  remains  dug  out  of  the 
earth  or  rocks. 

Ferruginous,  means  containing  iron.     £tym.  ferrunij  iron. 

Formation,  a  group  of  rocks  or  of  strata  of  earth,  referred  to  a 
commoa  origin  or  period. 

Fuel,  marine  plants. 

Galena,  an  ore  of  lead  composed  of  lead  and  sulphur. 

Gneiss,  a  stratified  rock  composed  of  layers  of  quartz,  mica  and 
felspar. 

Granite,  an  unstratified  rock  composed  of  mixed  crystals  of  quartz, 
felspar  and  mica,  united  without  any  cement.  It  is  a  rock  of 
igneous  origin. 

Graphite,  a  mineral  composed  of  .carbon  and  a  small  quantity  of 
iron,  varying  from  one  to  ten  per  cent.  It  is  improperly  called 
black  lead  or  plumbago.  The  name  graphite  is  from  the  Greek, 
meaning  a  stone  which  will  mark  or  write. 

Grau-Wacke,  is  a  rock  composed  of  various  pebbles  united  by 
an  argillaceous  cement.  It  is  generally  of  a  grey  color.  Its 
name  is  of  German  derivation.  This  rock  is  one  of  the  trans- 
ition series,  and  is  generally  found  alternating  with  argillaceous 
slate  of  the  same  age.  In  our  country  it  frequently  includes 
valuable  beds  of  anthracite. 

Greenstone  Trap,  a  rock  composed  of  hornblende,  felspar^  and 
oxide  of  iron.  It  is  a  rock  of  igneous  origin,  and  was  thrown 
up  from  below  granite.  It  cuts  through  and  overlies  the  new 
red  sandstone  formation.  Its  name  is  from  its  green  color,  and 
the  word  trap  is  from  the  Swedish  word  irappa,  step  or  stair, 
these  rocks  being  often  arranged  in  broken  columns  like  stairs. 

Gtpsum,  a  mineral  composed  of  sulphuric  acid  and  lime,  generally 
containing  20  per  cent,  of  water. 

HoRNSTONE,  a  silicious  mineral  resembling  flint  in  hardness  and 
in  fracture. 

Hornblende,  a  aimpVe  tmivei^V  oC  v^dark  green  color,  approaclH 
inff  blacknesB,  cTysta\V\i.Q^*\ii\oYx\LV^uHiA^^xm^aw^^ 
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Hydraulic  Cement,  a  substance  which  is  used  in  subaqueous 
works,  the  cement  having  the  property  of  hardening  ander 
water. 

Jasper,  a  silicious  mineral  of  a  blood  red  color,  containing  oxide 
of  iron  and  alumina.  "^ 

Lamina,  signifies  delicate  leaves  or  layers  of  which  some  minerals 
are  composed. 

Laumonite,  a  mineral  composed  of  silex,  alumina,  lime,  and 
water.     It  falls  to  fine  powder  on  exposure  to  dry  air. 

Manganese,  the  oxide  of  manganesium,  a  metal.  Its  ores  are 
grey,  black,  and  red. 

Marl,  a  variety  of  clay  containing  carbonate  of  lime.  It  falls 
to  powder  on  drying,  and  will  effervesce  when  acids  are  poured 
upon  it. 

Mica,  a  mineral  found  in  granite  rocks.  It  is  found  in  crystals 
and  in  plates,  which  split  into  thin  leaves  not  more  than  ^^  inch 
in  thickness.  It  is  elastic  and  springs  back  when  bent,  which 
property  distinguishes  it  from  talc.     £tym.  mico,  to  shine. 

NovAcuLiTE,  a  compact  kind  of  slate  used  for  whetstones. 

Outcropping,  the  edges  of  strata  of  rocks  where  they  appear  at 
the  surface. 

Petrifaction,  an  organic  substance  converted  into  stone. 

Porphyry,  a  rock  composed  of  compact  felspar,  with  little  squares 
of  felspar  in  its  mass.  Rocks  having  crystals  of  felspar  thus 
included,  are  said  to  be  porphyritic. 

Primary  Rocks,  are  supposed  to  have  been  formed  first  in  the 
series.  They  never  contain  any  organic  remains  of  animals  or 
vegetables.  Granite,  sienite,  gneiss,  mica-slate,  &c«,  form 
what  are  called  primary  rocks. 

Prot-Oxide,  Per-Oxide,  terms  signifying  the  lowest  and  the  high- 
est degrees  of  oxidation.  Oxidation  meaning  the  combination 
of  oxygen  with  any  substance.  Thus  when  iron  rusts,  it  is 
converted  into  an  oxide.  The  oxygen  of  the  air  combining 
with  the  iron. 

Pyrites,  a  combination  of  iron,  or  iron  and  copper,  with  sulphur, 
is  called  by  this  name.  It  originally  was  given  because  iron 
pyrites  gave  sparks  of  fire  when  struck  u^n  steel.  Ita  tsassv^ 
18  from  the  Greek,  signifying  jire  stone. 
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Ptritifbrous,  coDtaiaiiig  pyrites. 

Quartz,  a  simple  mineral,  consisting  of  pure  silex.  It  crjrstal- 
lizes  commonly  in  the  form  of  a  six  sided  prism,  with  six  sided 
pyramids  at  the  terminations  of  the  crystals.  Its  primative  form 
•18  a  rhomboid. 

Sandstone,  a  rock  composed  of  grains  of  sand  cemented  together, 
and  often  containing  layers  of  mica.  Its  colors  are  red,  grey, 
green,  or  white.     When  red,  it  is  colored  by  per-oxide  of  iron. 

ScoRiJE,  volcanic  cinders. 

SccoNDART,  this  grouD  of  rocks  rests  upon  the  transition  series, 
and  is  characterized  by  a  great  number  of  fossil  remains  of  land 
plants,  marine  shells,  and  animals,  for  a  list  of  which,  I  refer 
you  to  Dela  Bcche's  Manual  of  Geology,  1  v.  8vo.  The  great 
beds  of  bituminous  coal  are  found  in  this  class  of  rocks.  The 
secondary  rocks  were  set  apart  before  the  discovery  of  the 
transition,  and  since  they  formed  the  second  group,  took  this 
name. 

Shaft,  a  perpendicular  pit  excavated  in  mining. 

SttALE,  is  a  kind  of  slate  clay,  impregnated  with  carbon  or  with 
bitumen,  the  former  in  case  it  occurs  with  anthracite,  the  latter 
when  it  occurs  with  bituminous  coal.  It  is  generally  filled  with 
impressions  of  ferns  and  other  plants  of  the  coal  formation. 
Shale  generally  occurs  in  immediate  contact  with  beds  of  coal. 
Etym.  German,  achalen,  to  peel  or  split. 

SiENiTE,  a  rock  like  granite,  from  which  it  difiers  by  having  horn- 
blende in  the  place  of  mica. 

Specular  Iron,  ores  of  iron  which  shine  like  a  mirror.  Tliey 
are  composed  chiefly  of  per-oxide  of  iron,  which  is  crystallized. 
Etym.  speculum,  a  mirror. 

Strata,  layers  of  rock  which  have  evidently  been  formed  by  the 
gradual  deposition  of  particles  suspended  in  water.  Stratified 
rocks  were  deposited  horizontally,  and  have  since  tilted  up  so 
as  to  form  an  angle  with  the  horizon.  [See  Dip.]  Stratified 
rocks  when  in  contact  with  rocks  of  igneous  origin,  become 
strangely  altered,  and  often  are  rendered  highly  crystalline. 
It  is  thus  supposed  that  gneiss,  mica-slate,  and  talcose-slate 
are  meiamorphic  rocks,  or  have  been  changed  by  heat  and 
rendered  crystalline.* 

Stratum,  Strata,  when  the  rocks  are  in  regular  layers  like  the 
leaves  of  a  book,  p\\ed  on^  xk^u  %xk^\\Qt^  «ach  leaf  repreeent- 
inir  a  stratum.    Etym.  str<aum,^«xl.  ^^%.\«Jcai^«^^m 
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Sulphate,  means  the  combination  of  sulphuric  acid  with  a  base 
or  metallic  oxide . 

SuLPHURET,  signifies  the  combination  of  sulphur  with  a  metallic 
substance. 

Talc,  a  mineral  in  lamina;  like  mica,  but  flexible,  non-elastic, 
and  soapy  to  the  feel.  It  is  composed  of  silex,  magnesia,  and 
water.     It  is  commonly  green  or  greenish  white. 

Tertiary,  this  class  reposes  on  the  secondary  series,  and  the 
name  originally  signified  the  third  order.  This  formation  is 
remarkable  for  the  great  number  of  fossil  shells  which  it  con- 
tains. The  tertiary  group  consists  of  various  limestones,  clay, 
and  sand  arranged  in  regular  strata.  Lyell  divides  the  tertiary 
formation  into  three  groups — 1st  Eocene,  2d  Miocene,  and  Sd 
Pliocene,  these  divisions  depending  upon  the  relative  propor- 
tions of  recent  shells  found  in  the  strata*  Eocene,  means  the 
dawn  or  beginning  of  recent  species.  Miocene,  signifies  a 
minority  of  recent  species.  Pliocene,  a  majority  of  recent 
species,  these  names  being  derived  from  the  Greek. 

Titanium,  a  metallic  substance  very  difficult  to  reduce  from  Um 
ores.     [See  books  on  Mineralogy .] 

Transition,  rocks  which  are  supposed  to  have  been  formed,  whUe 
the  world  was  undergoing  a  transition  from  an  unhabitable  to  8 
habitable  state.  This  class  of  rocks  repose  upon  the  primary, 
and  are  characterized  by  organic  remains  of  animals  and  vege- 
tables. The  fossil  trilobites  are  regarded  as  their  characteristic 
fossils.  Terebratulae,  producti,  and  various  other  shells  abound 
in  this  scries.  [See  Plates  accompanying  this  Report.]  Vari- 
ous marine  plants  and  ferns  are  also  found  in  this  formation. 

Tungsten,  is  a  metallic  substance.  Its  oxides  combine  with 
alkalies,  hence  they  have  the  properties  of  acids.  [See  books 
on  Chemistry.] 

Veins,  are  distinguished  by  their  ctUling  across  the  strata,  and 
are  not  coincident  with  their  direction.  Veins  are  generally 
more  irregular  than  beds. 

Zeolite,  a  genus  of  minerals,  which  have  the  property  of  boiling 
or  swelling  in  a  peculiar  manner  when  melted. 
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PLATE  XXiV.— Megunticook  Mountains  and  entrance  to  Camden  Harbor. 


From  the  rapid  manner  in  which  we  have  been  obliged  to  print  this  Report  the 
following  errors  have  occurred,  which  the  reader  is  earnestly  tUsired  to  correct  with 
his  pen. 

p.  31,  line  1st,  for  ''have''  read  has. 

p.  66,  line  23d  from  top,  for  "silicia"  read  silica, 

p.  83,  line  Cth  from  top,  for  "ox.  iron  alumina"  read  ox.  iron  and  alnmina. 

p.  90,  line  14th  from  top,  after  strata,  insert  of. 

p.  100,  line  11th  from  top,  for  '<324/)00"  read  2,592,000. 

p.  101,  line  3d  from  bottom,  for  "225,000,000"  read  180.000,000  of  pounds. 

p.  101,  lines  3d  and  4th  from  bottom,  for  "Every  cubic  foot"  read  This  ore, 

p.  lis,  in  some  of  the  copies,  10th  line  from  bottom,  for  "ever"  rend  never. 
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RESOLVES  AUTHORIZING    FURTHER   APPROPRIATIONS   FOR  CONTINUING 

THE  GEOLOGICAL  SURVEY  OF  THE  STATE. 

Reaolved,  That  the  Governor,  with  the  advice  of  Council,  in  hereby  authorized  to  em- 
ploy Bomo  suitable  person  or  persons  to  continue  the  Geological  Survey  of  the  State,  at  a 
■alary  not  exceeding  One  Tliounand  Dollars. 

Resolved,  That  the  stim  of  Three  Thousand  Dollars  be  appropriated  (torn  the  Treasury 
of  the  State,  subject  to  the  direction  of  the  Governor  and  Council,  and  to  be  expended  in 
continuing  said  Geolugicul  Survey. 

Resolved,  That  in  addition  to  the  suits  of  specimens  ordered  by  a  former  Resolve,  suits 
■hall  bo  collected  for  the  following  institutions,  viz:  one  suit  for  the  Maine  Institute  of 
Natural  Sciences,  one  suit  ri>r  the  Maine  Wcsleyan  Seminar^*,  one  suit  for  the  Westbrook 
Seminary,  one  suit  for  the  rarsonsfleld  Seminary,  one  suit  for  the  Ea^tport  Athena>um,  one 
•nit  for  the  Bangor  Mechanicit  Association,  one  suit  lo  the  Teachers'  Scuinory  at  Gorham, 
and  one  suit  for  the  Maine  Charitable  Mechanic  Association. 

Resolved,  That  it  shall  be  the  duty  of  the  Governor  and  Council  to  lay  before  the  Le- 
gislature, at  its  annual  sessions,  a  detailed  account  of  the  progress  of  the  Survey,  together 
with  the  expenditures  in  prosecuting  the  same. 


STATS  OF  MikZXrX]. 


lir  Council,  March  30,  18S7. 

CHARLES  T.  JACKSON,  M.  D.,  of  Boston,  Mass.,  is,  by  the  Governor,  with  the  ad- 
vice and  consent  of  Council,  appointed  '*lo  continue  the  Geological  Survey  of  the  State," 
agreeably  to  the  provisions  of  Resolves  of  the  Legislature,  passed  March  3U,  A.  D.  1837, 
entitled  ^'Resolves  authorizing  further  appropriations  for  continuing  the  Geological  Survey 
of  the  State." 

Attest :  A.  R.  NICHOLS,  Secretary  of  State. 


To  the  Senate 

and  Ilonse  of  Representatives  : 

1  herewith  lay  before  you  the  Second  Annual  Report  on  the  Geology  of  the  State  of 
Maine,  by  Charles  T.  Jackson,  M.  D.,  Geological  Surve}or  cf  the  State,  under  the  Re- 
aolve  of  March  30,  1B37. 

EDWARD  KENT. 
Council  Chamber,  ) 
February  23, 1838.  5 
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Few  subjects  liave,  for  many  years,  more  strongly  excited 
public  attention,  than  the  Science  of  Geology;  and  we  may 
justly  attribute  this  general  interest  to  the  improved  condition 
of  the  science,  and  its  numerous  applications  to  useful  purposes. 

Formerly,  rude  conjectures,  imaginaiy  hypotheses,  and  vague 
tlieories,  which  naturally  arose  from  an  imperfect  knowledge  of 
the  subject,  owing  to  the  imperfections  of  the  collateral  branch- 
es of  Natural  History,  caused  many  intelligent  persons  to  con- 
sider the  whole  science  as  uncertain  aud  chimerical.  This 
state  of  things  has,  however,  been  succeeded  by  more  sound 
and  perfect  knowledge,  and  no  longer  is  Geology  reproached 
with  being  merely  visionary  and  speculative. 

It  has  now  assumed  the  rank  of  an  accurate  and  certain 
science,  adapted  to  the  physical  and  intellectual  wants  of  an 
enlightened  community — revealing  to  us  the  situations  in  which 
are  found  our  valuable  metallic  ores,  quarries  of  building  male- 
rials,  beds  of  limestone,  and  a  thousand  other  articles  of  daily 
use.  It  traces  out  the  precise  situation  in  which  we  may  ex- 
pect to  find  fossil  coal,  and  gives  us  a  knowledge  of  the  means 
of  making  rational  explorations  for  that  valuable  combustible. 

Soils  being  mainly  composed  of  the  detritus  of  rocks,  and 
those  materials  having  been  spread  out  on  the  surface  of  ilie 
globe,  in  conformity  to  regular  geological  laws,  a  just  knowledge 
of  their  mineral  components,  and  their  order  of  distribution, 
serves  to  direct  the  farmer  in  the  selection  of  his  farm,  and  the 
cultivation  of  the  earth.  It  would  be  easy  to  trace  out  many 
other  good  resuhs,.  which  are  attainable  by  this  science, 
but  so  general  has  now  become  a  knowledge  of  the  subject, 
that  it  will  be  unnecessary  for  me  to  enter  into  minute  details. 

To  the  quarryman,  architect,  engineer,  metallurgist,  manu- 
facturer, merchant  and  agriculturalist,  this  science  is  of  vast  and 
almost  incalculable  utility,  and  serves  not  only  to  direct  many 
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of  their  operations,  and  to  furnish  them  with  the  articles  of  their 
several  i)rofe>5i()ns  and  trades,  while  it  prevents  their  being  ira- 
posed  upon  by  artful  impostors  or  ignorant  pretenders. 

Enormous  sums  of  money  have  been  wasted,  in  every  section 
of  our  country,  in  dicsjing;  for  treasures — mines  of  gold,  silver 
or  coal,  in  situations  wlicre  a  ceologist  would  have  in  a  moment 
decided  sucii  substances  could  not  be  found  !  Pyrites  has  been 
and  now  is  frequently  mistaken  for  silver  or  gold,  black  tour- 
maline for  coal,  or  an  indication  of  that  combustible,  while  to 
the  geologist  it  is  a  most  certain  proof  that  no  coal  will  ever  be 
found  in  its  vicinity  !  Ores  of  brass  and  pewter  are  talked  about 
as  if  any  such  ores  really  existed!  Iron  ores  are  warranted  to 
contain  from  80  to  90  |)er  cent  of  that  metal,  while  the  geolo- 
gist and  chemist  know,  that  no  such  ores  can  possibly  exist. 
Vet  ronij)anies  arc  organized,  and  such  pretensions  are  palmed 
off  uj)on  the  community. 

Sopiu  fanners  run  out  the  soil,  instead  of  enriching  it — curs- 
ins  the  earth  with  barrenness,  instead  of  rendering  it  fertile — 
and  then  einiirrato  to  some  new  district,  to  render  that  barren 
also!  Are  these  things  as  they  ought  to  be  ?  Shall  we  not 
attempt  to  do  something  to  rehevc  the  present  state  of  this 
most  important  of  arts  ? 

When  we  feel  that  we  are  in  error,  if  we  are  wise  we  shall 
endeavor  to  correct  ourselves,  and  eagerly  embrace  any  plan 
that  promises  us  sure  relief.  Science,  embracing  the  great 
j)rinciplcs  of  all  arts,  combining  the  experience  of  all  ages,  in- 
defatigable in  its  researches,  strict  and  philosophical  in  its  rea- 
soning, tenders  to  us  its  aid,  and  furnishes  us  with  the  princi- 
j)les  and  the  means  for  our  improvement.  With  such  know- 
ledge, nature  opens  to  us  her  illuminated  i>age,  and  invites  us 
to  read  her  great  and  eternal  laws,  and  by  following  her  man- 
dales,  the  elcinenls  become  subservient  to  our  will.  Look 
back  into  ilie  history  of  the  arts  and  sciences  but  half  a  century, 
and  contemplate  their  present  state,  and  you  will  be  astonished 
at  the  results  already  attained.  The  histor}'  of  the  past  presa- 
ges the  future,  and  as  much  greater  will  be  the  improvements,  as 
our  means  of  knowledge  are  advanced.     Problems,  obscure  and 
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incapable  of  being  solved  by  our  ancestors,  are  now  easily  ex- 
plained. Knowledge,  which  formerly  gave  to  the  person  who 
possessed  it,  the  proud  rank  of  a  philosopher,  is  now  the  com- 
mon property  of  school-boys.  Chemical  experiments,  that 
would  a  century  since  have  been  considered  magic,  and  brought 
the  operator  to  the  stake  for  witchcraft,  are  now  mere  juvenile 
recreations,  and  boarding-scool  girls  are  familiar  with  the  laws 
of  chemical  affinity. 

The  course  of  science  is  onward,  and  who  will  now  dare  to 
limit  the  future  ?  Knowledge  is  power,  subduing  all  things  to 
our  will,  provided  we  understand  the  laws  of  nature,  and  are 
obedient  to  their  precepts.  Collect  facts,  for  they  are  the  links 
of  the  chain  of  reason,  by  which  we  may  mount  to  the  causes 
of  things.  A  single  fact,  taken  by  itself,  appears  to  an  unphi- 
losophical  mind  extremely  insignificant,  and  he  who  makes  such 
a  discovery,  is  instantly  assailed  with  questions  as  to  its  uses. 
What  is  it  good  for  ?     What  can  be  done  with  it  ?  &c.  &c. 

A  philosopher,  at  Amalfi,  in  Italy,  long  before  our  nation 
had  existence,  was  intent  upon  the  examination  of  a  curious 
property  exhibited  by  a  piece  of  iron  ore.  It  attracted  parti- 
cles of  the  same  kind  of  substance,  and  iron  filings.  In  one  of 
his  experiments,  he  suspended  the  piece  of  iron  ore  by  a  thread, 
and  found  that  it  pointed  towards  the  North  star,  and  when 
turned  in  another  direction,  and  set  free,  it  instantly  returned  to 
its  North  and  South  position.  Tliis  was  a  curious  property, 
and  I  doubt  not,  if  the  experimenter  had  mentioned  it,  that  he 
would  have  been  asked,  of  what  use  is  it  ?  What  can  you  do 
with  it  ?  and  perhaps  how  much  money  can  be  made  by  it  ? 
To  all  these  questions  he  would  reply,  I  cannot  tell  to  what 
uses  it  may  be  put,  but  I  do  believe  that  every  law  of  nature 
is  useful,  and  this,  among  others,  will  be  applied  to  some  use- 
ful purpose.  Impressed  with  such  an  opinion,  he  wrote  to  the 
^ademicians  of  Florence,  and  forthwith  the  curiosity  of  those 
philosophers  was  aroused,  and  they  too  tried  experiments  with 
the  iron  ore,  and  presently  discovered,  that  its  magnetic  prop- 
erties were  transferable  to  hardened  steel.  Behold  the  results! 
The  mariner's  compass  was  invented,  and  served  to  guide  Co- 
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ijiiiibuo  across  the  pathless  ocean.  A  new  world  was  discov- 
iMcd,  and  soon  became  tlie  abode  of  civilized  men.  Our  great 
nation  now  extends  its  arms  from  the  St.  Croix  to  the  Capes 
of  Florida,  and  westward  to  the  Rocky  Mountains,  and  the 
(Columbia  river,  and  is  destined  to  cover  tliis  whole  Continent. 
All  this  13  to  be  attributed  to  the  discovery  of  one  curious  prop- 
erty of  iron  ore  ! 

liCt  us  then  learn  to  attach  due  importance  to  all  facts  we 
liisrover  recorded  in  the  book  of  nature,  for  however  obscureL 
ilicy  may  at  first  sight  appear,  be  assured  that  they  will  mos 
certainly  serve  to  advance  human  civilization. 

Cieolo5y  is  a  science  composed  almost  entirely  of  facts,  am 
xlie  theories  serving  to  explain  them,  are  but  the  rationale  <^ 
:hoso  farts.     Such,  at  least,  is  the  modem  aspect  of  the  seS 
ence,  and  the  more  rigid   are  we  in  our  deductions,  the  mor* 
iinperishal)le  will  be  the  results.     Hypotheses  may  be  expl 
ded,   theories  arc   subject  to  continual  modifications,  acco 
ding  to  the  light  that  may  be  shed  upon  their  subject,  but  fag 
are  in  their  nature  immortal. 

Impressed  with  this  belief,  I  have  taken  especial  pains 
record  all  my  observations  during  the  present  survey,  while 
the  spot  where  they  were  observed,   and  tlie  Report  presCTL  --ms 
a  transcript  of  thcni  from  my  field  notes.     Being  willing  th^  ^i 
the  work  r?hoiild  suffer  in  a  literary  point  of  view,  rather 
distcrt  a  single  fact,  I  have  avoided  every  attempt  at  orna 
diction,  and  have  endeavored  to  let  nature  tell  her  own  sto 
^landins;  myself  merely  as  the  recorder  and  interpreter  of  h& — :3r 
laws. 

W'hh  tlic  ardent  desire  of  learning  the  truth  myself,  an^^^d 
iransiiiittins  it  to  you  with  fidehty,  I  have  devoted  my  whol^^  ® 
strengiii  to  the  task,  and  have,  by  faithful  observations,  arrive 
at  the  discovery  of  many  important  facts,  the  bearing  of  which 
upon  general  science,  may  be  at  once  foreseen. 

The  arts  and  sciences  are  all  so  closely  connected,  that 
advancement  of  one  department  always  ser\'es  to  carry  for 
the  otliers,  and  hence  we  may  confidently  look  forward  to.  ma 
ny  useful  residts. 
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REMARKS  ON   SURVEYS. 

A  geological  survey  signifies  an  examination  of  the  nature, 
situation  and  mineralogical  contents  of  all  the  various  rocks, 
minerals  and  soils. 

.  It  determines  the  order  of  super-position  and  relative  ages  of 
the  different  strata,  their  mode  of  disruption,  and  the  natiure  of 
the  unstratificd  rocks,  that  liave  been  intruded  from  below,  mto 
the  strata  through  which  ihcy  cut,  while,  at  the  same  time,  the 
various  beds  and  veins  of  valuable  minerals  form  conspicuous 
objects  for  ilie  surveyor's  attention. 

How  is  a  geological  survey  to  be  conducted  ^  This  question 
may  be  answered  as  follows:  The  district  in  question  is  first  to 
be  examined,  so  as  to  ascertain  the  order  of  strata,  and  the  rel- 
ative age  of  each  stratum,  while,  at  the  same  time,  tlie  inter- 
secting rocks  are  to  be  observed.  The  method  pursued  is 
first  to  form  a  plan  of  operations,  so  that  all  the  observations 
may  be  recorded,  in  an  orderly  manner,  that  no  confusion  may 
arise  in  the  completion  of  the  work. 

My  plan  for  the  geological  survey  of  Maine,  has  been  first, 
to  obtain  a  longitudinal  section  of  the  State,  and  the  sea-coast 
gave  me  an  admirable  opportunity  of  effecting  that  purpose. 
An  outline  map  of  the  rocks  along  the  whole  coast  of  Maine,  I 
have  now  completed,  and  this  outline  may  be  filled  up  hereaf- 
ter, as  may  be  found  desirable.  Then  the  North  Eastern 
Boundary,  according  the  treaty  of  1783,  was  surveyed,  and 
gave  one  transverse  section  of  the  strata  of  the  State,  from  the 
sea-coast  to  the  Madawaska  river.  This  line  has  since  been  car-* 
ried  out  to  the  Canada  frontier,  and  to  the  St.  Lawrence  river. 
A  sectional  line  was  then  surveyed  from  the  mouth  of  the  Pe- 
nobscot, and  up  that  river  through  the  Allagash  lakes,  to  the 
shores  of  the  St.  Lawrence,  up  the  Sebois  to  the  Aroos- 
took, and  down  that  river  to  the  St.  John.  Two  transverse 
sections,  and  one  of  a  winding  form,  were  thus  obtained,  which 
give  the  order  of  super-position  of  strata. 

A  line  running  through  the  State,  longitudinally,  N.  E.  and 
S.  W.  (rom  Bangor  to  the  New  Hampshure  line,  gave  the 
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length  of  the  great  formations,  in  a  longitudinal  direction  ;  and 
the  New  Hampshire  line  served  to  complete  a  portion  of  the 
Western  boundary. 

It  will  be  seen  at  a  glance,  that  it  has  been  my  object  to  ob- 
tain the  limits  of  the  great  rock  formations  of  the  State,  and  to 
make  sectional  lines.  Besides  which,  I  have  also  taken  advan- 
tage of  the  great  river  courses,  to  divide  the  State  into  large 
natural  squares,  and  the  rivers  are  so  disposed  as  to  favor  the 
operation.  Thus  the  sea-coast  forms  the  base  line  for  all  the 
squares.  Between  the  St.  Croix  and  the  Penobscot  and  St. 
John  rivers,  we  have  the  first  great  Eastern  square  ;  and  be- 
tween the  Penobscot  and  the  Kennebec,  we  have  another, 
which  is  bounded  on  the  North  by  the  St.  John.  This  forms 
the  Middle  square.  Between  the  Kennebec  and  the  New 
Hampshire  boundary,  we  have  our  third,  or  Western  square. 
These  divisions  are  to  be  again  subdivided,  according  to  the 
minuteness  of  the  survey,  and  the  facilities  for  accomplishing 
the  work.  The  Androscoggin  meanders  from  the  N.  W.  cor- 
ner of  the  State,  and  sweeping  in  an  irregular  manner  through 
the  country,  gives  an  admirable  zig-zag  section  through  the 
Western  square,  in  a  diagonal  direction. 

I  have  adopted  this  plan  for  several  reasons.  First,  because 
it  is  easy  to  form  a  distinct  idea  of  these  natural  divisions,  so 
that  they  are  more  easily  remembered  than  arbitrary  sections. 
Secondly,  because  along  the  sea-coast  and  river  courses,  we 
gain  more  ready  access  to  the  naked  rocks.  Tliirdly,  the  ri- 
vers run  in  such  directions,  as  to  give  transverse  sectional 
views.  Fourthly,  it  is  frequently  the  case,  that  there  is  no 
other  way  to  cross  the  country  than  by  the  rivers.  This  is  es- 
pecially the  case  in  our  long  sections  through  the  State  to  Can- 
ada, and  through  the  Aroostook  territory. 

Several  of  these  sections  are  already  completed,  while  oth- 
ers are  yet  to  be  made.  The  great  Kennebec  section  promi- 
ses to  furnish  much  valuable  information,  and  that  res;ion  will 
be  explored  during  the  next  campaign. 

In  surveying  these  various  sectional  lines,  where  it  w^as  found 
practicable,  I  have  measured  the  altitudes  of  every  important 
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pobt,  by  means  of  an  excellent  barometer,  so  that  we  shall  be 
able,  in  a  future  report,  to  present  you  with  profile  views  of 
the  country,  showing  the  relative  elevations  of  the  land,  and  the 
nature  of  tlie  rocks,  with  their  order  and  super-position. 

A  ground  plan,  or  map  of  all  the  country  we  have  travelled 
over,  has  been  carefully  kept,  and  wnll  serve  as  a  basis  for  a 
geological  map  of  the  State.  It  ought  not,  however,  to  be 
published  until  we  have  completed  the  work. 

Embracing  a  wide  territory,  based  upon  so  many  rock  for- 
mations, Maine  possesses  mineral  wealth  to  an  extent  of  which  it 
is  difficult  to  form  an  adequate  idea,  and  respecting  which,  but 
little  is  yet  knowji.  The  results  of  two  seasons'  labor  have  al- 
ready given  us  ample  satisfaction,  and  shew  tliat  Maine  is  not 
behind  her  sister  States  in  natural  resources. 

During  the  infancy  of  any  State,  the  inhabitants  naturally 
avail  themselves  of  those  products  most  readily  attained,  and 
hence  we  find,  that  in  Maine,  the  first  industry  was  turned  tow- 
ards the  forests,  and  timber  became  the  principal  article  of  ex- 
port. As  the  forests  began  to  be  cleared  of  heavy  pine  trees, 
the  people  sought  new  occupations.  Those  on  the  sea-coast 
availed  themselves  of  the  fisheries  and  navigation. 

Limestone  quarries  being  discovered  in  some  towns,  chang- 
ged  the  business  of  the  community,  and  a  new  branch  of  trade 
sprang  into  existence. 

Granite  becoming  an  article  of  value  for  architecture,  in  the 
cities  of  the  west,  caused  a  portion  of  the  community  to  turn 
their  industry  in  that  direction. 

Farming  became  requisite  to  furnish  supplies,  and  it  was 
soon  found  that  agriculture  could  be  piadc  a  profitable  employ- 
ment. 

In  a  more  advanced  stage  of  society,  mines  begin  to  be 
opened,  manufacturing  operations  are  carried  on,  and  thousands 
of  new  sources  of  wealth  begin  to  pour  forth  their  various  treas- 
ures. With  increased  resources,  men  soon  begin  to  find  time 
for  literary  and  scientific  pursuits,  and  a  more  exalted  intellec- 
tual and  moral  culture  extends  itself  over  the  country.  Genius 
and  taste  soon  burst  the  confines  of  mere  mechanical  and  mer- 
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cantile  employments,  and  a  portion  of  the  community  find  time 
for  literary  and  scientific  pursuits;  and  the  productions  of  the 
mind  begin  to  appear  in  various  works  of  science  or  of  taste. 
Thus  we  trace  forward  the  progress  of  society,  and  it  will  be 
found,  tliat  the  natural  resources  of  the  country  engender  and 
support  every  department  of  human  culture. 

Wlien  we  travel  over  a  region  where  civilized  men  have  not 
yet  appeared,  and  where  the  woodman's  axe  has  never  resound- 
ed, by  a  geological  knowledge  of  the  countr)',  we  can  predict, 
with  a  great  degree  of  certainty,  tlie  occupations  of  those  per- 
sons who  will  subsequently  settle  there,  and  trace  tlie  various 
stages  of  their  improvement ;  for  the  natural  resources  of  the 
country  produce  the  various  employments  which  are  followed, 
and  knowing  those  resources,  we  can  predict  the  pursuits  of 
the  inhabitants. 

Dr.  Buckland,  in  his  admiable  Bridgewatcr  treatise,  makes 
the  following  remarks,  showing  the  influence  of  the  geological 
structure  of  Great  Britain,  over  the  employments  and  physical 
condition  of  the  people  in  that  country. 

"If  a  stranger,  landing  at  the  extremity  of  England,  were  to 
traverse  the  whole  of  Cornwall  and  the  North  of  Devonshire; 
and  crossing  to  St.  David's,  should  make  the  tour  of  all  North 
Wales;  and  passing  thence  through  Cumberland,  by  the  Isle  of 
Man,  to  the  south-western  shore  of  Scotland,  should  proceed 
either  through  the  liilly  region  of  the  Border  Counties,  or,  along 
the  Grampians,  to  the  German  Ocean;  he  would  conclude  from 
such  a  journey  of  many  hundred  miles,  that  Britain  was  a  thinly 
peopled  sterile  region,  whose  principal  inhabitants  were  miners 
and  mountaineers. 

"Another  foreigner,  arriving  on  the  coast  of  Devon,  and 
crossing  tlie  Midland  Counties,  from  the  mouth  of  the  Exe,  to 
that  of  the  Tyne,  would  find  a  continued  succession  of  fertile 
hills  and  valleys,  thickly  overspread  with  towns  and  cities,  and 
in  many  parts  crowded  with  a  manufacturing  population,  whose 
industry  is  maintained  by  the  coal  with  which  the  strata  of  these 
districts  are  abundantly  interspersed.* 

*  It  may  be  seen,  in  any  correct  geological  map  of  England,  that 
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"A  third  foreigner  might  travel  from  the  coast  of  Dorset  to 
the  coast  of  Yorkshire,  over  elevated  plains  of  oolitic  limestone, 
or  of  chalk;  without  a  single  mountain,  or  mine,  or  coal-pit,  or 
any  important  manufactory,  and  occupied  by  a  population  almost 
exclusively  agricultural. 

^^Let  us  suppose  these  three  strangers  to  meet  at  the  termi- 
nation of  their  journeys,  and  to  compare  their  respective  ob- 
servations; how  different  would  be  the  results  to  which  each 
would  have  arrived,  respecting  the  actual  condition  of  Great 
Britain.  The  first  would  represent  it  as  a  thinly  peopled  region 
of  barren  mountains;  the  second,  as  a  land  of  rich  pastures, 
crowded  with  a  flourishing  population  of  manufacturers;  the 
third,  as  a  great  corn-field,  occupied  by  persons  almost  exclu- 
sively engaged  in  the  pursuits  of  husbandry. 

"  These  dissimilar  conditions  of  three  great  divisions  of  our 
country,  result  from  differences  in  the  geological  structure  of 
the  districts  through  which  our  three  travellers  have  been  con- 
ducted. The  first  will  have  seen  only  those  north-western  por- 
tions of  Britain,  that  are  composed  of  rocks  belonging  to  the 
primary  and  transition  series:  the  second  will  have  traversed 
those  fertile  portions  of  the  new  red  sandstone  formation  which 
are  made  up  of  the  detritus  of  more  ancient  rocks,  and  have 
beneath,  and  near  them,  inestimable  treasures  of  mineral  coal: 
the  third  will  have  confined  his  route  to  wolds  of  limestone  and 
downs  of  chalk,  which  are  best  adapted  for  sheep-walks,  and 
the  production  of  corn. 

"  Hence  it  appears  that  the  numerical  amount  of  our  popula- 

tho  following  important  and  populous  towns  are  placed  upon  strata 
belonging  to  the  single  geological  formation  of  the  new  red  sundi»tone: 
Exeter,  Bristol,  Worcester,  Warwick,  Birmingham,  Litchfield,  Cov- 
entry, Leicester,  Nottingham,  Derby,  Stafford,  Shrewsbury,  Chester, 
Liverpool,  Warrington,  Manchester,  Preston,  York  and  Carlisle. 
The  population  of  those  nineteen  towns,  by  the  census  of  1830,  ex- 
ceeded a  million. 

The  most  convenient  small  map  to  which  I  can  refer  my  readers, 
in  illustration  of  this  and  other  parts  of  the  present  essay,  is  the  single 
sheet,  reduced  by  Gardner  from  Mr.  Greenough's  large  map  of  Eng-* 
land,  published  by  the  Geological  Society  of  London* 
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tion,  their  varied  occupations,  and  the  fundamental  sources  of 
their  industry  and  wealth,  depend,  in  a  great  degree,  upon  the 
geological  character  of  the  strata  on  which  they  live.  Their 
physical  condition  also,  as  indicated  by  the  durauon  of  life  and 
health,  depending  on  the  more  or  less  salubrious  nature  of  their 
employments;  and  their  moral  condition,  as  far  as  it  is  connect- 
ed with  these  employments,  are  directly  affected  by  the  geologi- 
cal causes  in  which  their  various  occupations  originate." 

It  would  not  require  a  wizard's  ken,  to  anticipate  the  occu* 
pations  that  will  be  followed  upon  the  Aroostook  territory. 
Timber  cutting,  followed  by  the  more  sure  and  profitable  busi- 
ness of  farming,  will  be  the  chief  occupations  of  the  people. 
Upon  the  various  tributary  branches  that  pour  their  waters  into 
thaf  river,  there  are  numerous  waterfalls,  and  we  should  at  once 
assign  them  to  the  service  of  sawing  boards,  grinding  wheat, 
and  when  their  iron  mines  are  opened,  we  shall  have  furnaces, 
founderies,  nail-factories  and  machine-shops.  The  wants  of 
the  community  naturally  calling  for  these  various  articles,  will 
at  length  cause  them  to  be  brought  forth.  Agriculture  will 
draw  upon  limestone  ledges  for  lime,  and  the  gypsum  and  sand- 
stone of  the  Tobique  will  become  articles  of  commerce,  sup- 
plying the  farms  and  furnaces  upon  the  banks  of  the  Aroostook. 

This  is  as  yet  but  a  vision  of  the  future,  but  it  will  ultimately 
be  realized. 

The  present  Report  having  proved  more  voluminous  than  I 
had  anticipated,  it  was  found  impossible  to  print  the  barometri- 
cal tables,  and  our  remarks  on  the  public  lands,  before  the  re- 
cess of  the  Legislature.  On  that  account,  it  has  been  thought 
expedient  to  bind  up  and  deliver  the  first  part  of  the  work, 
treating  of  the  inhabited  portions  of  the  State,  while  the  sec- 
ond part,  or  the  survey  of  the  public  lands  belonging  to  Maine 
and  Massachusetts,  in  common,  is  yet  to  be  printed,  and  will 
be  ready  for  delivery  at  the  time  when  the  public  laws  are  sent 
to  the  various  towns  of  the  State.  The  remaining  document 
will  form  a  pamphlet  of  about  100  pages. 
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To  His  Excellency  Edward  Kent,   Governor  of  the  State 

of  Maine, 

Sir:  —  Having  been  commissioned  by  the  Governor  of 
Massachusetts,  to  complete  a  general  reconnoissance  of  the 
geological  structure  of  the  public  lands,  belonging  jointly  to 
the  States  of  Massachusetts  and  Maine,  and  being  appointed 
by  the  Governor  of  Maine,  to  make  a  Geological  Survey  of  the 
entire  State,  in  conformity  with  a  Resolve  of  the  Legislature, 
passed  on  the  30th  of  March,  1837,  I  made  due  prepara- 
tions for  the  performance  of  these  responsible  duties,  and  en- 
tered the  field  early  in  the  month  of  June. 

Mr.  James  T.  Hodge  was  appointed  as  an  assistant  on  the 
part  of  Massachusetts,  and  Mr.  W.  C.  Larrabee  for  Maine. 

I  have  great  pleasure  in  stating,  that  both  of  these  gentlemen 
performed,  in  the  most  faithful  mamier,  the  duties  assigned 
them. 

It  was  thought  advisable  to  dispense  with  the  services  of  a 
Draftsman,  since  it  was  feared  that  the  appropriation  made  by 
Legislature  would  not  suflice  to  cover  all  the  expenses  of  the 
Survey,  and  having  been  advised  by  the  Governor  to  that 
effect,  we  did  not  engage  an  artist  for  that  service. 

It  is,  however,  much  to  be  regretted,  that  we  are  not  enabled 
to  present  many  sketches  of  the  magnificent  scenerv  of  the 
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State,  and  I  earnestly  desire  that  we  may  be  allowed  ereiy  &• 
cility  for  the  most  ample  illustration  of  the  subject. 

We  all  knpw  and  feel  how  strongly  our  love  of  country  is 
associated  with  the  aspect  of  our  native  hiUs,  and  no  present 
would  be  more  acceptable  to  us,  when  absent  from  home,  than 
graphic  illustrations  of  the  scenery  of  our  native  land.  Strang 
gers  and  travellers  are  generally  attracted  towards  picturesque 
scenery,  and  if  made  aware  of  the  beautiful  contour  of  the  moun- 
tainous  districts  of  the  State,  varied  by  thousands  of  magni6cent 
views  of  highlands,  valleys,  plains,  lakes,  rivers  and  waterfalls, 
surrounded  by  dense  and  varied  foliage,  forming  many  most  de- 
lightful landscape  views,  many  of  which  are  peculiar  to  Maine, 
they  would  hasten  to  enjoy  such  magnificent  scenery,  and  thus 
increase  the  amount  of  travel  in  the  country,  adding  no  small 
share  to  the  wealth  of  the  people,  spreading  abroad  accounts 
of  the  interesting  region  over  which  they  had  travelled. — 
Many,  also,  having  been  induced  to  visit  the  State,  would 
finally  become  settlers,  and  thus  add  to  the  population  of 
Maiiie. 

I  need  but  remind  your  Excellency  of  the  tide  of  travel, 
which  is  continually  flowing  through  the  mountain  passes  of 
Switzerland,  and  the  Tyrol— countries  visited  wholly  for  the 
sake  of  viewing  magnificent  mountain  scenery,  to  gatisfy  you, 
that  such  subjects  are  strong  and  powerful  inducements  for  the 
traveller  to  visit  the  country,  and  Maine  presents  many  scenes, 
which  if  not  equal  in  sublimity  to  those  amid  the  high  Alps,  are 
equally  picturesque,  and  are  different  from  any  views  that  can 
be  seen  in  other  parts  of  the  world. 

I  have  premised  the  above  remarks  to  show  how  useful  It 
would  be  to  the  State  should  we  be  allowed  the  services  of  a 
good  draftsman,  skilled  in  landscape  drawing. 

Although  I  do  not  make  any  pretensions  to  graphic  skill,  I 
have  nevertheless  been  obliged  to  draw  many  outline  sketches, 
a  few  of  which  we  have  been  able  to  present  in  the  form  of 
wood  cuts,  the  cheapest  kbd  of  illustrations,  which,  however, 
will  aid  essentially  m  givmg  an  idea  of  the  country.  Many  of 
the  diagrams  are  thus  introduced,  and  they  will  answer  the  pur- 
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pose,  when  the  section  is  very  limited.  The  long  sectional 
riews  of  the  geological  structure  of  the  State,  must  be  reserved 
for  engravings  or  lithographic  delineation,  since  they  will  form 
ao  atlas  with  the  Geological  Map,  which  will  be  presented  when 
the  work  is  complete. 

Ther^  are  many  difficulties  to  be  surmounted,  in  making  a  geo- 
logical survey  of  a  State,  which  has  not  been  accurately  surveyed 
And  mapped.  A  very  good  general  State  Map  of  Maine  has  been 
published  by  Greenleaf,  but  its  details  are  not  sufficiently  correct 
for  laying  down  accurate  Geological  or  Topographical  observa- 
tions. 

There  is,  on  that  account,  some  difficulty  in  ascertaining  the 
precise  spot  upon  the  map  where  any  rock  is  to  be  put  down. 
This  difficulty  we  have  endeavored  to  obviate,  where  it  was 
possible  to  obtain  town  maps,  made  from  actual  surveys,  but 
such  plans  are  rarely  to  be  met  with,  and  even  then,  there  may 
be  but  a  single  copy  belonging  to  the  town,  and  which  cannot 
be  spared.  In  such  cases  we  require  copies,  and  if  we  were 
allowed  the  services  of  a  draftsman,  much  of  my  time  might  be 
saved  and  devoted  to  other  more  appropriate  duties. 

The  mountains  of  Maine  have  never  been  measured,  nor 
have  the  elevations  of  the  various  table  lands  ever  been  ascer- 
tamed.  It  would  therefore  be  utterly  impossible  for  us  to  repre- 
stot  sectional  views  of  the  geological  structure  of  the  State,  un- 
less such  nleasurement  were  made.  On  that  account,  I  prepared 
myself  with  two  excellent  mountain  barometers,  and  other  in- 
struments for  measuring  altitudes.  The  slender  means  in  my 
hands  did  not  allow  me  to  purchase  a  Theodolite,  (an  instru- 
ment much  needed  in  our  operations)  and  on  that  account  I  ob- 
tained a  simple  and  cheap  instrument,  which  by  some  altera- 
tions which  I  had  made  in  it,  was  found  to  be  accurate  for  short 
distances.  It  has  not,  however,  any  telescope,  and  therefore 
will  not  answer  for  distant  triangulations. 

From  ray  own  stock  of  instruments  I  was  able  to  supply  de- 
ficiencies, and  I  have  freely  and  cheerfully  devoted  them  to  the 
service  of  the  State.  A  good  pocket  sextant,  Sir  Howard 
Douglas^  reflecting  semicircle,  and  a  good  compass,  besides 
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many  other  instruments  of  menstirition,  wera  eontributed  bjrme 
in  order  to  cany  on  the  survey  with  aceorac^. 

In  making  barometrical  measurements,  it  ii  eaaential  that 
great  care  should  be  used  in  order  to  obtain  correct  nssufca. 
The  elevation  of  the  mercurial  column  oraat  be  ascertnied  at 
the  level  of  the  sea,  and  at  the  point  of  observation,  at  die  aame 
time,  while  the  temperature  is  to  be  <»refiiUy  noted.  In  order 
to  ensure  accurate  results,  I  made  arrangements  for  a  line  of 
barometrical  correspondence  across  the  State^  observers  having 
been  chosen  in  the  intermediate  places,  wherever  a  good  Bvom* 
eter  was  to  be  found,  and  a  gentleman  able  and  willing  to  keep 
a  correct  register.  Then  I  took  my  barometers,  and  carefiilfy 
compared  them  with  each  of  the  staticm  barometers,  and  noted 
the  difference  betwe^i  them,  so  as  to  correct  f<ur  it  in  the 
calculations  required. 
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Hating  prepared  ourselves  for  the  arduous  duty  in  which  we 
were  about  to  engage,  the  Assistant  Geologist  from  Massachu- 
setts and  myself,  embarked  on  board  the  steamboat  for  Port- 
land, on  the  9th  June.  I  directed  Mr.  Hodge  to  proceed  di- 
rectly to  Bangor,  and  there  to  await  my  arrival,  while  I  stopped 
a  day  at  Portland  to  make  arrangements  with  Mr.  Adams  for 
the  establishment  of  a  barometrical  station  at  that  place,  which 
that  gentleman  kindly  promised  to  attend  to,  and  has  since  faith- 
fully performed  the  task  in  the  manner  agreed  upon.  The 
difference  in  our  instruments  will  be  found  noted  in  the  Baro- 
metrical tables,  which  I  shall  have  the  honor  to  lay  before  you. 

After  arranging  the  above  preliminaries,  I  took  passage  in 
the  stage-coach  for  Bangor,  by  the  routes  of  Brunswick  and 
Augusta;  it  being  ray  intention  to  stop  awhile  in  Brunswick  for 
the  purpose  of  consulting  Governor  Dunlap  respecting  the  sur- 
vey, and  to  obtain  from  him  orders  for  the  pecuniary  means  re- 
quired in  the  work.  This  being  effected,  I  visited  Professor 
Cleaveland,  and  engaged  his  services  in  keeping  a  barometrical 
Register  for  the  survey. 

At  Gardiner  we  also  engaged  R.  H.  Gardiner,  Esq.  to  fur- 
nish us  with  a  copy  of  the  register  which  he  is  in  the  habit  of 
keeping.  At  each  of  these  stations  the  instruments  used  were 
very  carefully  compared,  and  where  any  difference  existed,  it 
was  noted,  and  will  be  found  in  our  tables. 

Although  it  is  rarely  possible  to  make  many  j[;;eological  ob- 
servations while  travelling  in  a  stagc-toach,  I  was  still  anx- 
ious to  turn  this  journey  to  some  account,  and  at  each  station 
where  we  stopped,  1  noted  very  carefully  the  height  of  the 
mercury  in  the  barometer  and  thermometers,  so  that  by  compar- 
ing observations  with  those  made  at  the  other  stations,  and  cal- 
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dilating  the  results  hj  means  of  barometrical  tables,  we  can  at 
once  learn  the  exact  height  of  each  of  the  points  in  question  above 
the  sea  level.  The  information  derived  from  such  operatioiis 
is  obviously  valuable  in  a  great  variety  of  topographical  opera- 
tions, and  in  our  work  they  were  destined  to  serve  as  a  basis 
for  a  sectional  view  of  the  Geology  of  that  portion  of  the  State. 

At  Augusta,  I  was  promptly  met  by  our  excellent  assistant, 
Mr.  William  C.  Larrabee,  who  journied  on  with  me  to  Bangor, 
from  whence  our  excursions  were  to  be  made. 

When  Mr.  Hodge  had  completed  his  preparations  for  the 
long  and  tedious  voyage,  which  he  was  directed  to  make  throu^ 
the  State  wild-lands  to  the  River  St.  Lawrence  in  Canada,  in- 
structions were  given  him  as  to  the  observations  which  were 
required.  He  then  set  out  from  Oldtown  in  a  batteau  and  pro- 
ceeded up  the  Penobscot,  to  Moosehead  Lake.  From  thence 
through  the  long  chain  of  lakes  which  supply  the  AUagash 
stream,  and  down  that  river  to  the  St.  John,  from  whence  he 
ascended  the  Madawaska,  crossed  into  Canada,  and  returned 
by  the  St.  Frangois,  and  down  the  St.  John  River,  to  Wood- 
stock. The  results  of  his  survey  are  interesting  and  will  be 
presented  in  our  remarks  upon  the  Public  Lands. 

It  is  now  more  particularly  my  object  to  describe  those  por- 
tions of  the  State,  which  we  surveyed  during  the  summer  monthsj 
while  Mr.  Hodge  was  engaged  upon  the  public  lands.  Three 
montlis  were  devoted  exclusively  to  the  settled  portions  of  the 
State,  and  subsequently  two  months  were  spent  by  me  upon 
the  wild  lands  belonging  to  the  two  States  in  common.  The 
first  excursions  made  by  Mr.  Larrabee  and  myself,  were  devot- 
ed to  the  Geology  of  Bangor  and  its  immediate  vicinity.  We 
have  great  pleasure  in  acknowledging  the  aid  furnished  us  by 
Mr.  Samuel  Ramsdell,  of  that  city,  who  has  for  a  year  past  been 
an  observer  of  the  tertiary  clay  banks,  from  whence  he  has  ex- 
tracted a  great  number  of  curious  fossil  casts,  specimens  of 
which  he  has  furnished  for  the  State  Cabinet. 

The  rocky  strata  on  which  rests  the  tertiary  formation  of 
Bangor  and  Brewer  are  argillaceous  talcose,  plumbaginous  and 
pyritiferous  slates.     These  various  slates  pass  into  each  other 
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by  imperceptible  shades,  so  that  it  is  extremely  difficult  to  de- 
fini^  their  boundaries.  In  some  places  the  slate  rocks  are  char- 
ged with  numerous  quartz  and  calcareous  spar  veins,  and  thej 
firequently  contain  a  sufficient  quantity  of  carbonate  of  lime 
to  cause  them  to  effiervesce  with  acids.  When  the  rock  con- 
tains a  large  proportion  of  silex,  it  passes  insensibly  into  quartz 
rock  of  a  blue  color,  and  occasionally  beds  of  it  are  found  con- 
taining a  sufficient  quantity  of  fine  scales  of  mica  to  convert  it 
into  mica  slate  of  an  imperfect  kind. 

On  the  summit  of  Thomas's  HiU,  in  Bangor,  the  slates 
may  be  seen  cropping  out — their  upturned  edges  appearing 
above  the  soil.  On  the  Kenduskeag  at  a  high  ledge,  overhang- 
ing the  river  may  be  seen  several  varieties  presented  by  this 
rock.  It  is  there  observed  to  be  charged  with  calcareous  spar, 
and  is  sometimes  of  a  green  color  owing  to  the  presence  of 
chlorite. 

In  the  city  the  slate  may  be  observed  passing  into  quartz 
rock  on  the  side  of  Exchange  street,  where  the  strata  run  E. 
N.  E.  and  W.  S.  W.  and  dip  to  the  N.  N.  W.  80^.  On  the 
S.  W.  side  of  river  the  strata  dip  to  the  North.  Near  Brewer 
Bridge  they  run  E.  by  N.  and  dip  N.  by  W.  70<^.  A  little 
above  the  bridge  on  the  south  side  of  the  Penobscot  in  Brewer, 
there  is  a  cliff  of  argillaceous  slate,  which  rises  to  the  height  of 
about  80  feet,  and  there  the  strata  may  be  observed  to  run  N. 
N.  E.  and  S.  S.  W.  and  dip  N.  N.  W.  65^.  About  half  a 
mile  south  of  Bangor,  the  slate  strata  run  N.  E.  and  S.  W.  dip 
N.  W.  60°.  There  are  many  other  places  in  the  vicmiiy  of 
Bangor,  where  these  rocks  may  be  seen,  but  it  would  be  tedi- 
ous to  enumerate  all  the  localities.  A  sufficient  number  have 
been  noticed  to  show  that  the  whole  substrata  of  Bangor 
and  Brewer,  are  composed  of  this  class  of  rocks.  In  some 
cases  the  surface  of  the  plumbaginous  slate  is  glazed  with  plum- 
bago or  graphite,  and  owing  to  this  circumstance  such  rocks 
have  sometimes  been  mistaken  for  coal.  The  whole  mass  of 
strata  which  are  above  described,  bear  evident  marks  of  having 
been  exposed  to  the  action  of  heat  and  pressure,  while  from  the 
peat  variety  of  substances  which  enter  into  a  sedimentary  de-  i 
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posit,  there  would  evidently  result  the  various  metamorphic 
varieties  of  stratified  rock  which  I  have  described.  It  will  be 
observed  that  all  the  strata  now  rest  on  their  edges  and  are 
highly  inclined  to  the  horizon,  and  this  position  could  not  have 
resulted  from  their  original  deposition,  for  all  strata  which  are 
deposited  by  water,  are  arranged  horizontally.  Now  it  is  clear 
that  these  rocks  were  deposited  from  water  in  horizontal  beds, 
and  that  since  that  time  they  have  been  thrown  up  by  a  violent 
subterranean  cause  into  their  present  position.  These  slates 
belong  to  the  oldest  transition  formation  and  are  generally  des- 
titute  of  organic  remains. 

TERTIARY  FORMATION  OP  BANGOR  AND  VICINITY. 

The  Tertiary  formation  in  Maine  consists  of  a  series  of  layers 
of  clay  and  sand,  which  have  been  deposited  by  water  upon 
the  various  solid  rocks  beneath.  This  deposit  is  evidently  a 
sediincnt  of  clayey  and  silicious  matter,  and  is  arranged  in  regu- 
lar strata  shewing  the  effect  of  tranquil  subsidence  from  the  waters 
by  which  it  was  deposited. 

These  beds  of  clay  contain  distinct  remains  of  marine  shell 
fish  in  the  various  strata,  arranged  in  such  a  manner  as  to  evince 
their  having  lived  and  died  exactly  in  the  spots  where  we  find 
tliem.  This  shows  a  slow  and  gradual  deposition  of  tlie  clay, 
for  the  shell  fish  lived  near  the  surface  of  the  different  strata  and 
must  have  had  time  to  live,  grow  and  muhiply  in  each  stratum 
before  the  next  was  deposited. 

The  lower  tertiary  at  Bangor,  is  composed  of  blue  clay,  very 
tenacious  in  its  structure,  tough  and  adhesive.  It  contains  so 
much  vegetable  matter,  derived  from  decomposed  sea  weeds 
as  to  give  it  in  many  places  tlieodor  of  marsh  mud.  The  shells 
characteristic  of  this  deposit,  arc  the  Nucula,  Saxicava  and 
My  a  dehisccns. 

There  are  a  majority  of  recent  species  of  shell  fish  in  this 
deposit,  and  hence  wc  consider  it  as  equivalent  to  tlie  pliocene 
formation  of  LyelJ.  Above  this  deposit  we  come  to  another 
mass  of  clayey  strata  of  a  yellow  color,  and  remarkable  for  the 
curious  oasts  of  various  forms  which  it  contains. 
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Nearly  all  these  casts  have  a  long  cylindrical  tube  running 
through  them  from   one  extremity  to  the  other. 

In  Bangor,  the  greatest  elevation  which  the  tertiary  clays  at- 
tain is  not  more  than  100  feet  above  the  level  of  the  sea,  or  75 
feel  above  the  level  of  the  Penobscot  river  at  that  place.  The 
hill  upon  which  Mr.  Pomcroy's  church  is  built  is  tertiary,  and 
is  the  highest  point  which  that  formation  attains  in  Ban- 
gor. The  lower  portions  of  this  clay-bed  contain  distinct 
remains  of  the  marine  shells  Nucula  portlandica,  Mactra,  and 
Venus.  The  upper  beds  contain  a  great  abundance  of  those 
strange  cylindrical  and  conical  casts  terminated  sometimes  by 
a  large  bulb  or  tuber,  which  fossils  resemble  in  their  general 
structure  the  siphoniae  described  and  figured  in  Rozet's  Geolo- 
gy. There  are  however  in  this  deposit  a  number  of  different 
species,  and  their  peculiar  shapes  liave  caused  them  to  be  mis- 
taken for  almost  every  variety  of  plant  and  fruit.  There  is, 
however,  good  reason  to  believe  that  they  are  of  animal  ori- 
gin, and  were  probably  once  molluscous  or  soft  animals,  having 
but  little  consistency,  so  as  not  to  leave  any  solid  matter  indic- 
ative of  their  com|)Osition. 

There  are  beds  of  forrui:;inous  and  silicious  sand,  which  here 
and  there  alicrnatr  with  ihc  upper  clay-beds.  In  some  pla- 
ces it  is  of  gond  quality  for  moulding.  Kxamples  of  this 
kind  of  sand  may  }>o  sotMi  on  the  side  of  Kxchange  street, 
where  the  strata  of  clay  dip  to  the  Soudi  15'. 

In  Cumberland  street  the  lower  tertiary  deposit  may  be  seen 
with  the  upper  beds  resting  directly  ujkmi  it.  The  strata  dip 
to  tlie  8.  W.  10".  This  deposit  attains  .in  elevation  of  50 
or  60  feet  above  the  river's  level. 

Crossing  the  Penobscot  we  enter  the  touii  of  Brewer, 
where  the  same  tertiary  clays  may  be  seen.  A  little  above  ilie 
bridge  on  the  river's  banks,  occurs  a  high  clid'of  sand  attain- 
ing an  elevation  of  S6  feet  above  tlit^  high  water  mark  u))oii 
the  r*enobscot. 

At  the  various  brick-yards  in  this  town  ue  imd  an  e:N(  (Umi 
opportunity  of  examining  the  nature  of  tiic  clay-   and  the  vaii- 
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ous  shells  which  are  contained  in  it.     They  are  identical  with 
those  found  in  Bangor. 

The  clay,  generally  selected  for  making  bricks,  belongs  to  the 
upper  tertiary,  and  is  of  a  yellow  color,  and  contains  but  very 
few  marme  shells.  The  blue  clay  answers  very  well  for  the 
same  purpose,  when  there  are  not  too  many  shells,  but  it  is 
tough  and  hard  to  work. 

The  siliceous  sand,  found  alternating  with  those  clays,  is  used 
also  in  brick  making. 

These  materials  are  so  common  in  Maine,  that  little  account 
is  made  of  their  value,  but  they  are  nevertheless  sources  of  a 
very  considerable  income. 

Thus,  for  instance,  in  the  eight  brick  yards  of  Brewer  during 
the  last  year,  no  less  than  three  millions  -of  bricks  were  made 
and  sold.  One  million  one  hundred  thousand  machine-pressed 
bricks  were  made  in  three  of  these  yards,  during  the  same 
year. 

So  abundant  is  the  brick-clay  in  Bangor,  that  in  digging  the 
cellars  for  most  of  the  buildings,  a  sufficiency  of  it  is  dug  out 
to  make  the  bricks  required  for  the  edifice,  and  I  understand 
that  this  is  frequently  done. 

Brick  makers  are  fully  aware  of  the  fact,  that  if  clays 
contain  any  considerable  proportion  of  lime,  they  will  not  an- 
swer for  brick-making,  since  the  lime  is  rendered  caustic 
during  the  operation  of  buniing,  and  when  the  bricks  are 
moistened  by  water,  the  lime  slakes,  and  they  crack  or  burst  to 
pieces.  On  that  account  they  carefully  avoid  any  admixture 
of  shells,  since  they  are  composed  chiefly  of  carbonate  of  lime, 
and  produce  the  same  eflect. 

These  clays  form  extremely  tough  soils,  and  are  liable  to  bake 
or  harden  by  the  action  of  solar  heat,  so  that  the  roots  of 
plants  are  often  completely  imprisoned  by  the  hardened  clay, 
and  therefore  ilie  plant  does  not  thrive. 

In  order  to  improve  a  clayey  soil  when  it  is  found  practica- 
ble, sand  should  be  mixed  with  it,  so  as  to  break  up  its  cohesive 
properties,  and  it  often  happens  that  hiUs  of  sand  are  found 
close  at  hand.     After  the   texture  of  the    soil    is    sufficientlv 
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broken  up,  air-slaked  lime  may  then  be  used  for  a  top-dressing, 
and  it  will  be  retained  for  a  great  length  of  time,  since  the  clay 
is  so  impermeable  to  water. 

It  is  certainly  worth  the  labor  required  to  bring  into  a  high 
state  of  cultivation  those  tracts  of  land,  which  are  in  the  imme- 
diate vicinity  of  the  city,  and  their  improved  produce  will 
amply  repay  the  moderate  expenditures,  which  would  be  requi- 
site for  the  purpose. 

Above  the  tertiary  formation  we  have  a  confused  mass  of 
rounded  stones  and  pebbles,  which  bear  evident  proofs  of  their 
diluvial  deposition. 

The  current  of  diluvial  waters,  in  rushing  over  this  district, 
excavated  deep  vallies  in  the  tertiary  deposits,  and  transported 
the  detritus  far  to  the  south.  Near  the  Court  House  in  Bangor 
may  be  seen  beds  of  coarse  pebbles  at  the  base  of  the  hill,  and 
the  sediment  becomes  finer  as  we  ascend,  until  we  meet  with 
perfectly  fine  clay.  This  locality  shows  that  the  coarse  peb- 
bles were  deposited  by  swiftly  running  water,  while  the  fine 
sand  and  clay  prove  a  gradual  subsidence  in  the  force  of  the 
current. 

On  examining  these  pebbles  it  will  be  remarked  that  they  are 
mostly  those  composed  of  varieties  of  slate,  which  occur  in 
places  north  of  the  spot  where  they  are  now  found. 

EXCURSION  FROM  BANGOR  TO  THE  BARNARD  SLATE-QUARRIES. 

In  the  report,  which  I  had  the  honor  to  lay  before  you  the  last 
year,  I  described  some  of  the  valuable  slate  regions  of  Wil- 
liamsburg, and  gave  a  particular  account  of  several  localities 
upon  Pleasant  river  and  Whetstonebrook.  Public  attention  hav- 
ing been  awakened  to  the  importance  and  value  of  the  roofing 
slates  found  in  those  regions,  farther  researches  were  made  in 
the  vicinity,  and  several  very  excellent  quarries  were  conse- 
quently discovered  in  the  town  of  Barnard.  Not  having  visited 
that  district,  I  was  desirous  of  doing  so,  and  set  out  from  Ban- 
gor in  company  with  Mr.  Larrabee,  and  one  of  the  owners  of 
the  quarries  in  question.  The  whole  route  from  Bangor  to 
Atkinson  is  composed  of  slate  rocks,  which  run  N.  E.  and  Sr 
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W.  and  dip  to  the  S.  E.  from  TO""  to  80''.  In  Atkinson,  two 
and  a  quarter  miles  from  the  south  line  of  the  town,  the  dip  of 
the  strata  becomes  suddenly  reversed — that  is,  the  strata  dip  to 
the  N.  W.  and  at  about  the  same  angle.  From  this  point  we 
observed  that  the  slate  became  more  regular  in  its  stratification, 
and  less  intermixed  with  quartz-veins. 

In  the  town  of  Charleston  the  direction  of  the  slate  is  nearly 
E.  N.  E.  and  W.  S.  W.  and  the  dip  is  to  the  N.  W.  There 
are  to  be  seen  on  the  road  side,  where  the  strata  have  been  re- 
cently imcovered,  some  very  6ne  examples  of  diluvial  furrows  . 
on  the  rocks,  in  place.  These  scratches  run  from  N.  15°  W- 
to  S.  15®  E.  and  are  very  regular  and  parallel,  while  they  cross 
the  lines  of  stratification  at  an  angle  of  70*^.  In  and  upon  the 
soil  all  around  there  are  multitudes  of  large  boulders  and  blocks 
of  granite,  compact  talcose  and  mica-slate,  and  a  few  large 
masses  of  diallage  rock.  As  we  descend  the  hill,  going  towards 
^  Sebec  pond,  we  discover  an  immense  number  of  huge  blocks  of 
granite,  piled  up  on  the  north  side  of  the  hill.  We  traced 
tiie  diluvial  grooves  in  a  regular  manner  nearly  to  Sebec  pond, 
where  we  stopped  for  the  night.  On  comparing  fragments  of 
die  granite  boulders  found  so  abundantly  in  Atkinson,  we  obser- 
ved the  rock  was  identical  with  that  which  occurs  North  of  the 
pond  in  Sebec,  and  since  that  place  lies  precisely  in  the  direction 
to  which  the  diluvial  markings  point,  there  cannot  remain  a 
doubt  that  these  scattered  blocks  were  derived  from  that  place, 
and  were  moved  by  a  powerful  current  of  water,  which  swept 
them  over  the  surface  of  the  slate  ledges  on  which  they, 
made  these  deep  grooves  and  scratches  as  they  passed.  Many 
of  the  larger  blocks  were  unable  to  mount  over  this  steep  ledge, 
and  remain  heaped  up  in  confusion  upon  its  northern  declivity. 
It  will  be  remarked  at  once,  that  there  is  a  striking  coincidence  be- 
tween the  direction  of  these  marks  and  the  diluvial  grooves  which 
I  have  before  noticed.  Those  in  Portland  run  fi;§mN.  15®  or 
20°  W.  to  S.  15®  or  20®  E.  and  here,  in  a  distant  portion 
of  the  State,  nearly  the  same  direction  is  observed.  We  have, 
however,  many  more  equally  good  illustrations  of  this  subject* 
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SLATE  QUARRIES  OF  BARNARD. 

Id  the  town  of  Barnard,  four  miles  N.  of  Sebec,  we  exam- 
iDed  a  ledge  of  roofing  slate,  of  good  quality,  which  runs  N.  86*^ 
E.  and  dips  68^  W.  This  quarry  has  been  opened  to  some 
extent  and  promises  well. 

We  then  visited  another  quarry,  where  the  direction  of  the 
sUata  was  N.  81°  30*  E.  and  dip  81«  N.  At  this  quarry 
beautiful  slates  5  feet  by  6  feet  square,  and  of  proper  thickness 
for  roofing,  may  be  easily  obtained.  On  the  Merrill-farm  there 
are  about  900  acres  of  land  underlaid  by  this  slate.  From  the 
direction  of  this  place  from  the  quarries  described  in  my  last 
annual  report,  tlicrc  cannot  remain  a  doubt  that  the  slate  is  con- 
tinuous from  those  quarries  to  this  spot. 

Proceeding  to  Bear-brook,  we  examined  a  quarry  where  the 
workmen  were  engaged  in  splitting  out  slate,  and  there  had  a 
good  opportunity  of  judging  of  the  workable  quality  of  the  rock. 

At  this  place,  which  is  near  the  site  of  an  old  saw  mill,  tlie 
strata  run  N.  88°  E.  and  dip  80°  N.  The  slates  are  naturally 
divided  into  24  seams  or  layers,  and  the  number  of  roof-slates 
obtained  from  a  fool  was  37.  I  took  occasion  to  measure  the 
size  of  some  of  the  larger  slates  in  the  quarry,  and  found  that 
some  of  them  were  G  feet  wide,  9  feet  long,  and  perfectly  free 
from  defects. 

The  quarry  has  been  opened  to  the  extent  of  9  feet  in  depth 
by  6{>  feet  in  length. 

It  was  extremely  difficult  to  work  at  that  season  of  the  year, 
on  account  of  the  dense  clouds  of  black  flics,  whicJi  covered 
every  portion  of  the  body,  to  wliicli  they  could  gain  access,  and 
the  laborers  bore  on  their  Moody  faces  'ample  proofs  of  the  viru- 
lence of  these  tormenting  insects.  The  width  of  this  bed  of  slate 
is  not  less  than  SO  rods,  or  1320  feet,  while  we  know  that  it 
breaks  out  in  a  number  of  places  to  the  eastward  of  these  quar- 
ries for  the  distfiuce  of  3  miles,  and  it  is  higlily  probable  tliat  it 
runs  westward  to  Foxcrofl,  where  quarries  of  the  same  kind  of 
slate  are  wrought.  From  these  elements  we  may  form  some 
idea   of  the   enormous    quantity    of  roofing  slate,  which  lies 
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buried  in  this  district,  and  we  certainly  shall  feel  very  much 
ashamed  of  American  enterprise,  if  we  should  still  depend  upon 
the  quarries  of  Wales  for  our  supplies  of  this  valuable  article. 

I  shall  have  occasion  to  speak  more  particularly  of  the  value 
of  roof-slate,  when  I  come  to  treat  of  Economical  Geology. 

Returning  to  Bangor,  I  took  pains  to  verify  the  observations 
made  on  our  route  to  Barnard,  and  examined  particularly  some 
remarkable  soib  on  our  way.  On  the  Wakefield-farm  we  ob- 
served that  the  soil  was  composed  of  a  mellow  loam,  of  a  yel- 
low color,  crumbling  readily  when  pressed  with  the  fingers. 

It  contains  fragments  of  calcareous  slate  and  granite,  and  was 
doubtless  derived  from  their  disintegration.  On  examin- 
ing the  rocks  in  the  vicinity,  it  was  found  that  they  contained 
a  considerable  proportion  of  lime,  so  that  they  answer  well,  when 
burned,  for  agricultural  purposes. 

The  soil,  above  noticed,  is  said  to  produce  in  good  seasons 
no  less  than  40  bushels  of  wheat  to  the  acre.  The  field  was 
covered  with  young,  but  luxuriant,  wheat  at  the  time  we  visited 
it,  and  j)robably  ere  this,  the  amount  of  the  crop  for  this  year 
has  been  recorded. 

Specimens  of  this  soil  were  taken  for  analysis.  Beds  of  poor 
limestone,  but  fit  for  agriculture,  are  said  to  occur  abundantly 
between  Sebec  and  Brownville. 

Having  determined  the  extent  and  value  of  the  above-men- 
tioned quarries,  we  returned  to  Bangor,  and  noticed  on  our  way 
a  curious  ridge  between  Charleston  and  Atkinson,  which  is 
called  the  Horseback.  This  ridge  separates  two  tracts  of  loW 
swampy  land,  now  covered  with  cedars,  and  it  is  evident  that 
formerly  a  fresh  \vaier  lake  existed  on  each  side  of  this  remark- 
able barrier.  On  examining  the  soil  the  gravel  was  found  near 
the  surface  to  bear  evident  marks  of  having  been  washed  quite 
clean  and  smooth  by  the  action  of  water. 

I  suppose,  however,  that  the  ridge  itself  is  a  diluvial  accu- 
mulation, since  its  direction  coincides  with  that  of  other 
''horsebacks"  which  I  have  examined,  and  also  with  the  direc- 
tion of  the  diluvial  grooves  before  noticed.  It  is  evident,  how- 
ever, that  it  served  to  separate  two  lakes  which  have  modified 
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■  surface  in  some  degree,  as  above  noticed.  A  small  branch 
t  this  ridge  strikes  off  in  a  curve,  just  as  if  it  had  once  formed 
le  shores  of  a  lake. 

'It  was  originally  our  intention  to  have  followed  the  Piscat- 
qids  river  and  Wilson  ^s  stream  in  a  boat,  and  to  have  crossed 
Ter  to  Moosehead  lake,  but  owing  to  the  tormenting  swarms 
f  black  flies  and  mosquitoes,  which  annoyed  us  excessively, 

determined  to  take  another  route  and  work  elsewhere,  until 
beir  virulence  was  over.  On  that  account  we  effected  a  re- 
reat  from  the  woods, and  bent  our  course  towards  the  Penob- 
oot  below  Bangor. 

IBCTION  OF  PENOBSCOT  RIVER  FROM  BANGOR  TO  BELFAST. 

Having  made  an  examination  of  the  vicinity  of  Bangor  and 
Brewer,  my  next  object  was  to  take  a  sectional  view  of  the 
Minks  of  the  Penobscot  River  from  Bangor  to  Belfast. 

For  this  purpose  T  hired  a  small  boat,  and  accompanied  by 
Mr.  Samuel  Ramsdell,  who  was  engaged  in  the  place  of  Mr. 
Larabee,  the  assistant  geologist,  who  was  necessarily  absent, 
we  proceeded  slowly  down  the  river,  exploring  carefully  the 
rarious  rocks  on  its  western  side.  The  first  high  cliff  we 
examined  was  Dutton's  Head,  which  is  composed  of  sand  and 
clay  resting  on  argillaceous  slate-rocks.  In  the  town  of 
Hampden,  three  miles  below  Bangor,  near  the  steam  saw-mills, 
we  saw  extensive  ledges  of  argillaceous  slate  filled  with  an 
infinity  of  small  veins  of  calcareous  spar  or  carbonate  of  hme. 
These  rocks  are  regularly  stratified,  and  run  N.  E.  by  N. 
and  S.  W.  by  S.  and  dip  70^  W.  S.  W.  They  are  of  a 
blueish-grey  color,  and  contain  so  much  carbonate  of  lime,  that 
by  disintegration  they  form  a  good  calcareous  soil. 

Below  Emery's  steam  mills  the  shores  of  the  river  are  rocky, 
and  the  ledges  of  slate  run  parallel  with  the  course  of  the  fiver 

at  that  place. 

One  mile  below  Hampden,  we  observed  llial  tliti  slate  strata 
were  much  contorted,  and  presently  we  discovered  that  they  were 
highly  charged  with  Iron-pyrites;  from  these  rircumstances  it 
was  thought  probable  we  should  soon  discover  a  dvke  of  green- 
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Stone  trap-rock — and  having  travelled  a  few  rods  farther  along, 
we  found  such  a  dyke  cutting  through  the  slate,  which  has 
been  broken  into  fragments,  forming  a  kind  of  breccia,  where 
the  igneous  rock  has  been  thrown  up.  We  found  also,  a  num- 
ber of  narrow  beds  of  very  compact  grey  limestone  near  this 

place. 

The  shores  below  Hampden  are  composed  of  rough  craggy 
slate-rocks,  overhanging  the  river,  alternating  with  rounded  hills 
composed  of  sand  and  various  pebbles,  which  have  evidently 
been  transported  and  deposited  in  their  present  localities  by 
a  diluvial  current. 

Approaching  Frankfort,  we  came  first  to  regular' strata  of 
gneiss,  and  then  to  that  variety  of  stratified  granite,  called 
granite-gneiss. 

The  strata  run  N.  E.  and  S.  W.  and  dip  60^  N.  W.  This 
rock  has  been  wrought  to  some  extent  as  a  building  stone.  It 
contains  black  mica  arranged  in  parallel  laminae.  Here  and 
there  we  observed  small  veins  of  coarse  granite  intruded  into 
its  mass.  Proceedins;  down  river,  we  next  came  to  the  coarse 
granite  on  which  the  granite-gneiss  rests.  At  Marsh  Bay, this 
rock  forms  hills  200  feet  high  above  the  river. 

We  stopped  at  Marsh  river,  15  miles  below  Bangor,  for 
the  purpose  of  examining  the  granile  mountains  near  that 
place.  Mr.  Pierce  and  Mr.  Kelly  joined  our  party  on  our  ex- 
cursion to  Mt.  Waldo,  the  height  of  which  we  proposed  to 
determine  by  barometrical  measurement.  The  next  morning 
we  made  the  necessary  preparations  for  this  purpose. 

In  our  table  of  barometrical  hcisihts,  the  reader  will  observe 
that  on  the  27th  June,  7  A.  M.  the  barometer  stood  at  SawtelPs 
tavern  25  feet  above  the  river's  level  at  30.180  inches,  the 
temperature  of  the  instrument  62^  F.  Proceeding  up  the 
gradual  slope  of  the  rising  land,  we  stopped  at  tlic  house  of  Mr. 
Daniel  Walden,  near  the  base  of  the  mountain.  Here  we  ob- 
served, at  9^  A.  M.  Bar.  hr^20.r)50  T.-^G8^.  t  air--^66'='.— 
Angle  of  elevation  of  the  mountain.  S ".  T  rearhed  the  summit 
of  tlie  mountain  at  10  A.  M.  r.nd  hnnj:  up  ilie  baiomeicr  on  the 
shady  side  of  a  dead  tree,  ;>  for]  UAow  tlic  hi2;licst  point  of  rock, 
it  stood  h^.^29.080  T.=^-.6-l. 


TOPOGRAPHICAL  GE0L067.  33 

From  the  above  observations  it  will  appear  by  calculation, 
that  the  alttitude  of  Mt.  Waldo,  is  964  feet  above  the  level 
of  the  river. 

This  mountain  is  a  commanding  eminence,  seen  distinctly 
from  Bangor,  and  for  the  distance  of  20  miles  around.  It  is  a 
huge  dome  shaped  mass  of  naked  rock,  which  was  formerly  co- 
vered with  an  abundant  growth  of  small  jimiper  and  other  forest 
trees,  which  have  been  destroyed  by  fire.  Now  a  few  low 
birch  trees  grow  here  and  there  on  those  spots  where  any  soil 
remains,  and  on  some  places  there  are  an  abundance  of  blue- 
berry bushes,  which  struggle  for  existence  in  the  scanty  soil. 
From  the  summit  of  this  mountain,  wc  enjoy  a  magnificent  view 
of  the  surrounding  country.  On  the  North,  the  beautiful  Pe- 
nobscot river  is  seen  winding  its  way  from  Bangor,  and  cour- 
sing by  to  the  sea  on  the  South  East. 

Hampden  bears  N.  N.  E. 

Bucksport  bears  East. 

Belfast  '«     S.  W.  by  S. 

Brigadier's  Island  bears  S.  S.  W. 

The  mountain  is  composed  entirely  of  a  peculiar  por- 
phyritic  granite,  consisting  of  large  crystals  of  pure  white 
felspar,  black  mica,  and  a  little  quartz.  The  average  size  of 
the  crystals  of  felspar,  is  about  I  of  an  inch  in  width,  and  of 
variable  length,  and  they  are  so  disposed  as  to  give  the  rock  a 
porphyritic  appearance.  This  granite  is  remarkably  pure,  free 
from  foreign  matters,  and  will  resist  well  the  action  of  the  wea- 
ther. Blocks  of  any  size  desired  may  be  easily  obtained,  and 
I  observed,  that  for  200  yards  square,  that  there  was  not  a  sin- 
gle crack  or  fault  in  its  mass.  It  splits  into  sheets,  or  huge 
blocks,  when  quarried,  and  will  doubtless  be  wrought  for  archi- 
tectural purposes.  When  hammered,  it  does  not  shew  its  por- 
phyritic structure,  but  it  is  of  very  uniform  color. 

The  Pharaohs  of  Egypt  would  have  gloried  in  a  mountain  like 
this,  for  after  removing  sufficient  granite  to  build  a  city,  the  nu- 
cleus, if  left  in  a  pyramidal  form,  would  be  more  than  twice  the 
magnituvie  of  the  Great  Pyramid  of  Egypt,  and  this  mountain 
has  the  advantage  of  being  founded  upon  an  immoveable  basis. 

4 
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The  foUowiog  wood-cut  mU  serve  to  gne  an  idea  of  the  tp- 
pearancc  of  Mt.  Waldo,  audits  adjacent  utouDtains. 


After  having  examined  Ml.  Waldo,  we  ascended  Mosquito 
mouniaiii,  and  measured  hs  height.  At  ibe  level  of  the  river, 
the  barometer  stood  at  ;J0.100  T,^66°.  On  the  summit  of 
the  mountain  it  stood  ai  29A30  T.^59°.  Oalculaiing  froin 
these  observations,  we  tind  the  height  of  Mosquito  niountain  to 
be  527  feet  above  high  waier  mark. 

This  mouniain  is  composed  entirely  of  porpbyritic  graoite, 
which  is  extensively  quarried  for  building  stones,  by  the  Frank- 
fort granite  company.  The  rock  is  certainly  a  very  handsome 
building  material,  and  withstands  ihe  action  of  the  weather  with- 
out changing  its  color.  It  is,  like  the  Mt.  Waldo  stone,  com- 
posed of  felspar  in  lari;e  proponiun,  having  a  porphyritic 
structure.  Its  mica  is  black,  and  the  quartz  is  in  small  quan- 
tity. I  could  not  discover  any  pyrites,  or  other  material  that 
would  cause  it  to  decompose.  On  examining  the  weathered 
surface  of  the  rocks,  in  place  we  observed  that  the  mica  was 
the  first  ingredient  that  underwent  decomposition.  When  the 
felspar  decomposes,  it  become*  of  a  dull  or  earthy  white  color, 
and  loses  its  brilliancy,  but  does  not  becoiae  brown. 
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From  the  workmen  at  the  quarry,  I  learned  that  the  first  op- 
erations upon  this  stone  began  in  the  month  of  May,  1636, 
since  which  time  more  than  $50,000  worth  of  granite  lias  been 
qaarried  and  hammered  for  the  New  York  market.  The  Al- 
baj  exchange  is  being  constructed  of  this  stone.  I  measured 
several  blocks,  as  they  were  hammered  for  this  building,  and 
femid  them  to  average  from  10  to  15  feet  in  length,  by  3  feet 
in  width,  and  1  foot  in  thickness,  containing  about  45  cubic 
feet  to  each  stone.  There  were  a  large  number  of  blocks, 
wrought  in  a  beautiful  manner,  and  ready  for  the  market.  On 
examining  the  loose  blocks,  on  the  side  of  the  hill,  it  appeared 
dm  many  could  be  obtained  upwards  of  40  feet  m  length,  and 
free  from  seams. 

This  rock  splits  perfectly  well,  in  the  directions  required,  and 
b  easily  wrought.  It  has  a  light  color  when  hammered,  and 
will  appear  well  in  any  kind  of  architecture. 

I  was  informed,  that  no  less  than  $20,000  had  been  expend- 
ed by  this  company,  in  excavating  a  canal  to  the  base  of  the 
mountain.  This  canal  will  enable  the  proprietors  to  ship  the 
ffBnite  more  readily. 

Crossing  the  river,  we  stopped  at  Bucksport  and  examined 
some  specimens  of  limestone  which  is  found  at  that  place, 
imbedded  in  slate  rocks. 

Having  examined  the  rocks  for  some  distance  along  the 
eastern  shore  of  the  river,  we  re-crossed  to  its  western  side. 
Nearly  opposite  Bucksport  the  mica  slate  is  seen  cropping 
out  at  the  river's  side.  The  strata  run  N.  E.  and  S.  W.  and 
dip  75^  S.  E.  This  rock  splits  into  regular  sheets,  and 
will  answer  for  pavement,  flagging  stones,  fences,  &c.  At 
Fort  Pomt  the  argillaceous ''slate  again  shews  itself,  and  is 
highly  charged  with  pyrites,  so  that  its  surface  is  rendered 
brown  by  the  abundance  of  per-oxide  of  iron  deposited  upon  it. 

The  pyrites  mixed  with  the  slate  causes  it  to  decompose, 
and  sulphate  of  alumina  and  sulphate  of  iron  are  formed.  It 
is  not  yet  certain  whether  this  rock  can  be  advantageously 
wrought  for  alum,  but  it  wiU  certainly  work  as  well  as  that  now 
undergoing  trial,  on  Jewell's  Island  in  Casco  Bay. 
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Owins;  to  a  strong  head  wind,  we  were  unable  to  proceed 
directly  to  Belfast,  and  therefore  ran  into  Castine  and  exam- 
ined the  rocks  near  that  town.  The  strata  of  argillaceous 
and  talcose  slates,  are  there  seen  in  numerous  places,  and  owing 
to  the  presence  of  iron  pyrites,  there  are  mineral  springs  of 
some  repute,  which  deposit  a  large  quantity  of  oxide  of  iron  in 
the  meadow  through  which  the  water  runs.  They  are  strongly 
charged  with  carbonate  of  iron,  and  are  a  good  chalybeate  or 
tonic  water. 

From  Castine  we  crossed  over  to  Belfast,  and  trarelled 
from  that  place  to  Bangor,  by  land,  examining  the  differrat 
rocks  as  we  passed  along.  The  rocks  of  Belfast,  like  those 
of  Castine,  consist  of  various  slates,  composed  of  argiUaceous 
and  talcose  matter,  with  veins  of  quartz  and  laminae  of  plum- 
bago or  graphite  interspersed.  On  our  return  to  Bangor  we 
passed  through  the  town  of  Prospect,  where  we  observed  ex- 
tensive beds  of  tertiary  clay.  The  upper  beds  are  yellow  and 
contain  remains  of  siphonae — ^while  the  lower  are  composed  of 
blue  clay,  containing  many  marine  shells.  The  clay  is  exten- 
sively used  for  the  manufacture  of  bricks.  Diluvial  sand  occurs 
near  the  brick  yards,  and  is  used  in  their  manufacture. 

Diluvial  blocks  of  granite  occur  between  Belfast  and  Frank- 
fort, and  were  evidently  derived  from  Mt.  Waldo  and  its  im- 
mediate vicinity.  We  visited  several  granite  quarries  on  the 
eastern  side  of  the  mountain,  where  this  stone  has  been  wroi^t 
to  some  extent.  At  Kelley's  quarry,  good  granite  split  into 
proper  dimensions  has  been  obtained  and  sold  during  the  past 
year,  at  17  cts.  per  cubic  foot  on  the  spot,  or  at  25  cents  in 
Bangor.  Several  buildings  in  that  city  are  constructed  of  this 
stone.  Sargent's  and  Walker^s  buildings  are  mentioned  as  ex- 
amples. 

Bussey's  quarry,  situate  three  quarters  of  a  mile  North  of 
Frankfort,  has  been  wrought  to  a  small  extent.  It  is  of  that 
variety  called  granite  gneiss,  the  layers  or  strata  of  which  curve 
gently  to  the  West.  There  are  a  few  particles  of  iron  pyrites 
<)cattered  through  the  rock  which,  on  decomposing,  produces 
brown  stains.     There  are  also  some  veins  of  coarse  granite 
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which  intersect  the  rock.  This  quarry  was  opened  four  years 
ago,  and  was  wrought  to  some  extent ;  but  was  finally  aban- 
doned, owing  to  the  foreign  matters  in  the  rocli.  Mansfield's 
quany,  a  quarter  of  a  mile  North  from  that  last  described,  is 
likewise  a  granite  gneiss,  which  was  quarried  a  while,  and  then 
abandoned,  since  it  did  not  split  true. 

At  Hampden  we  again  came  to  slate  rocks  which  continue 
to  be  seen  here  and  there  on  the  road  to  Bangor. 

It  will  be  observed  tliat  the  slates  on  the  Penobscot  l»r- 
low  Bangor,  are  highly  inclined,  and  rest,. as  it  were,  on  their 
edges,  the  ends  of  which  are  frequently  exposed  along  the  riv- 
er's  course.  Mt.  Waldo,  Mosquito  Mountain  and  Mt.  Hea- 
gan,  are  masses  of  granite  which  were  probably  elevated  after 
the  deposition  of  the  slate  through  which  the  granite  for- 
ced its  way,  producing  such  chemical  changes  in  the  strata  that 
rested  upon  It,  as  to  render  them  crystalline  in  their  structure. 
Thus  we  suppo<«e  that  the  mica  slate  restbg  on  both  sides  of 
Mt.  Waldo,  was  formed  from  sedimentary  matter,  which  was 
originally  in  a  state  resembling  clay — but  which,  by  the  action 
of  beat,  lias  become  crystalline. 

COAST    SECTION. BLUE    HILL. 

Having  determined,  during  midsummer,  to  devote  our  attention 
to  those  portions  of  the  sea  coast  of  the  State,  which  we  had  not 
surveyed  during  die  past  year,  I  wrote  to  Capt.  F.  A.  .Tarvis^ 
of  the  U.  S.  Revenue  boat,  at  Castine,  desiring  the  use  of  tluu 
vessel  for  our  cruise.  This  request  was  most  cheerfully  com- 
plied  with,  both  by  Dr.  Bridgham,  the  Collector  of  that  port, 
and  by  Captain  Jarvis.  1  have  great  pleasure  in  acknowledg- 
ing the  kindness  and  attentions  of  these  gentlemen,  who  offer- 
ed us  every  aid  in  tlieir  power.  We  also  feel  indebted  to  the 
pilot  of  the  Revenue  Boat,  Captain  Dyer,  and  to  the  whole 
crew  for  their  strenuous  exertions  in  our  behalf,  during  our  voy- 
age along  the  complicated  rock-bound  coast,  which  we  wore 
called  to  explore. 

Our  first  excursion  was  intended  for  the  purpose  of  explor- 
ing the  coast  to  Bluehill — a  district,  which  we  had  slightly  ex- 
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amined  Inst  year.  We  therafore  nn  down  the  Penobscot  B^, 
with  a  light  westerly  breeze,  and  had  an  adnunUe  oppoitunily 
of  landing  on  many  of  the  islands  in  our  way.  Isleiboro*  is 
composed  of  various  kinds  of  slate  rocks,  chafed  with  either 
talc,  plumbago  or  pyrites.  There  are  alio  several  beds  c^ 
limestone,  included  between  the  strata.  We  ran  down  by 
Deer  Isle,  at  which  place  we  did  not  stop  until  our  return  firom 
Bluehill,  but  we  had  a  very  fair  opportunity  of  making  an  out- 
line sketch  of  the  island,  as  we  paased  gently  along. 

Bluehill  Mountain,  is  a  very  commanding  embeoce,  which 
forms  a  magnificent  background  to  the  beautiful  scenery  as  we 
enter  the  harbor.  The  following  wood  cut  will  give  some  idea 
of  the  appearance  of  Bluehill  Bay. 


VIEW  DfUluaklllMcHinuliiiysa  Um  Outer  Ilarkor. 

On  arriving  at  Bluehill,  I  made  known  to  several  gentlemen 
our  intention  of  exploring  their  vicinity,  and  was  most  cordially 
assisted  by  them  in  all  om*  labors.  No  less  than  forty  of  the 
active  and  enterprising  citizens  of  this  place  volunteered  to  go 
with  us  to  the  summit  of  the  mountain,  on  the  next  day,  when 
we  proposed  to  measure  the  altitude  of  that  eminence.  We  were 
not  allowed  lo  stop  at  the  hotel,  but  were  most  kmdiy  and  free- 
ly entertained  by  the  polite  citizens  of  this  town.  It  would  not 
be  proper,  nor  would  it  be  desired  by  them  that  we  should  par- 
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tictdarise  those  individuals  who  treated  us  with  so  much  kind- 
ness, and  therefore  we  beg  leave  here  to  tender  our  grateful 
acknowledgments  to  all. 

Having  prepared  ourselves  for  an  excursion  to  the  mountain, 
we  first  took  the  level  of  the  mercurial  column  in  our  barome- 
ter, at  high  water  mark,  and  found  it  to  be  at  8|  A.  M.  30.012 
inches,  temperature  of  the  instrument  being  69^.  On  attaining 
the  summit  of  the  mountain,  at  10  A.  M.,  the  barometer  stood 
at  29.018  t==70^,  These  observations  calculated  with  cor- 
rections for  difference  of  temperature,  and  for  curvature  of 
the  earth,  give  914  feet  for  the  height  of  the  Mountain. 

On  exploring  the  geology  of  this  mountain,  we  were  surpris- 
ed at  its  curious  structure.  It  is  composed  of  the  most  con- 
torted variety  of  gneiss,  that  I  ever  beheld,  presenting  a  per- 
fectly curled  mass  of  strata.  This  rock  contains  a  considerable 
quantity  of  oxide  of  manganese  disseminated  in  it,  and  on  ex- 
amining farther  upon  the  S.  E.  side  of  the  mountain,  we  dis- 
covered a  huge  bed  of  the  gray  silicate  of  manganese,  which 
is  fifteen  feet  wide,  and  nms  E.  N.  E.  and  W.  S.  W.  cut- 
ting through  the  mountain  side.  This  mineral,  I  believe,  has 
not  yet  been  brought  into  use  in  the  arts,  but  it  will  answer  ad- 
mirably for  the  coloring  of  glass,  giving  it  a  most  rich  and  beau- 
tiful amethystine-purple  tint.  Other  uses  will  probably  ere  long 
be  devised  in  order  to  render  it  available  in  the  arts.  Before 
leaving  the  mountain  our  companions  raised  a  pyramidal  mon- 
ument of  stone,  12  feet  high  upon  its  highest  peak. 

Our  next  excursion  was  directed  to  Bluehill  Neck,  where 
we  found  the  rocks  to  be  gneiss  and  a  curious  variety  of  talcose 
and  micaceous  slate,  containing  veins  of  quartz  and  iron  pyrites. 
The  strata  are  remarkably  contorted,  but  the  general  dip  is  to 
the  8.  E. 


Section  of  Bluehill  Neck. 

9  Granite. 

*  OnelM. 

c  TalcoM  and  mica  slate. 

4  Dyke  of  trap. 

V  Vela  oc  quarts  and  pyrttea. 
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We  found  at  this  place,  arsenical  iron,  chlorite,  and  nu- 
merous veins  of  spongy  quartz,  exactly  like  that  variety  from 
Nortli  Carolina  and  Virginia,  which  contains  native  gold.  We 
could  not,  however,  discover  any  visible  particles  of  this  metal. 
If  gold  mines  are  really  desirable,  tliis  rock  is  the  most  probable 
matrix  in  which  tlie  metal  may  be  found — still,  however,  I  should 
consider  its  discovery  a  great  evil  to  Maine,  since  it  invariably 
produces  extravagant  expectations,  which  are  rarely  realized,  as 
may  be  seen  in  examining  into  tlic  history  of  the  gold  mines  of 
the  southern  states. 

Crossing  over  to  Long  Island,  in  Bluehill  bay,  we  found  the 

rocks  to  be  gneiss  and  lalcose-slate,  resting  upon  granite,  the 

latter  rock  forming  about  one  half  of  the  island.     There  are, 

also,  three  dykes  of  greenstone  trap,  which  cut  through  the 

strata,  and  appear  on  each  side  of  the  island.     In  the  granite, 

near  its  junction  witli  the  gneiss  and  trap,  we  found  numerous 

veins  of  quartz,  containing  copper-pyrites,  and  arsenical  iron. 

We  also  found  several  veins  of  fluor-spar,  and  while  we  were  still 

remarking  on  the  probability  of  the  occurrence  of  lead  ores  with 

tliis  mineral,  with  which  it  is  frequently  associated,  one  of  the 

young  gentlemen  of  our  party  handed  me  a  specimen  of  galena, 

or  the  sulphuret  of  lead,  whicii  he  found  close  by  one  of  these 
veins. 


Section  of  Loughs  Island,  Blaehill  bay. 


a  Granite. 

b  Gncisa  and  mica  slate. 
cee  Trap  dykes. 


The  fluor-spar  occurs  in  a  vein  8  inches  wide,  and  runs 
K.  N.  E.  and  W.  S.  W.;  dipping  to  the  S.  S.  E.  It  is 
of  a  light  grass-green  color,  and  is  crystallized  in  octahedral 
forms.  This  mineral  is  now  used  only  for  chemical  pur- 
poses. It  is  composed  of  fluorine  and  calcium,  and  by 
means  of  sulphuric  acid,  the  fluoric  acid  is  formed  and  disengag- 
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ed.  This,  gas  has  the  property  of  dissolving  silex,  and  will 
serve  to  engrave  upon  glass. 

Large  druses  of  crystals  are  found  in  these  veins  of  quartz. 

Phosphate  of  lime,  of  a  light  green  color,  is  exceedingly  abun- 
dant upon  this  island,  there  being  veins  of  it  10  inches  wide, 
traversing  the  granite. 

Sulphuret  of  molybdena  is  also  very  abundant;  occurring 
in  large  and  brilliant  tabular  prisms,  of  6  sides;  also  in  large 
intersec tings  and  radiating  plates. 

These  minerals  are  among  the  usual  indications  of  tin  ores,  and 
the  granite  is  of  the  kind  in  which  that  metal  is  conmionly  found. 
We  did  not,  however,  succeed  in  finding  any  specimen  of  the 
ore  on  Long  Island.  The  granite  is  of  coarse  texture,  and 
contains  reddish  brown  felspar.  It  is  not  worth  quarry* 
ing,  since  so  many  better  varieties  occur  close  at  hand. 

It  is  probable  that  wider  veins  of  lead  ore  will  be  found  on 
the  Island,  for  I  have  since  learned  that  the  fishermen  have  fre- 
quently found  large  masses  of  several  pounds  weight,  and  have 
reduced  it  to  lead  for  their  uses. 

Our  next  object  was  to  examine  the  various  granite  quarries, 
which  have  been  opened  at  Bluehill.  We  therefore  proceed- 
ed to  Long's  Cove,  where  there  is  a  quarry,  owned  by  Mr.  J. 
Darlmg.  The  granite  is  of  a  light  color,  containing  an  abun- 
dance of  felspar,  with  a  little  black  mica  and  quartz.  These 
minerals  are  well  mixed,  so  as  to  produce  an  uniform  color. 
Blocks  of  building  stone,  5  feet  thick,  20  feet  wide  and  16  feet 
long,  may  be  readily  split  from  the  ledge.  This  quarry  is  sit- 
uated on  the  south  side  of  Long's  Cove.  On  the  opposite 
shore  we  examined  a  locality,  where  it  was  formerly  supposed 
that  a  coal  mine  existed.  The  rocks  there  are  granite,  and  the 
mineral  mistaken  for  coal  is  the  radiated  black  tourmaline,  or 
schorl.  It  is,  most  assuredly,  a  certain  indication  that  no  coal 
will  be  found  there,  instead  of  being,  as  was  supposed,  an  indi- 
cation of  that  combustible. 

We  next  examined  a  quarry  called  the  Mc-Herd  ledge.  It 
has  been  but  little  wrought,  but  the  granite  is  a  most  beau- 
tiful variety,  of  fine  texture,  and  working  to  an  excccdingjiy 
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sharp  edge.  It  is  composed  of  small  particles  of  felspar,  quarts 
and  a  little  black  mica  in  fine  scales.  •  This  rock  wilt  work 
admirably  for  fine  ornamental  devices  and  for  wmdow  caps.  It 
cannot  be  learned  whether  it  will  quarry  well  as  a  building  stone, 
uDtO  It  is  regularly  cleared  and  opened.  Blocks  firom  6  to 
10  feet  square  may  be  now  obtained.  The  Mc-Herd  quar* 
ry  is  at  the  head  of  Long's  Cove,  400  yards  west  fit>m  the 
bridge. 

Tlie  quarry  belonging  to  the  Bluehill  Granite  Company  was 
next  examined.  It  is  situate  1}  miles  E.  S.  E.  from  the  vil- 
lage of  Bluehill,  on  the  North  East  side  of  the  Narrows.  It 
originally  cost  $5500,  and  is  chiefly  owned  m  New  York.  The 
granite  is  rather  a  coarse  variety,  composed  chiefly  of  white  fel- 
spar, containing  little  black  mica  and  quartz.  It,  however, 
splits  well,  and  works  to  a  sharp  edge.  When  smooth  hammo^ 
ed,  it  is  a  handsome  stone.  Columns  4 feet  square  and  28  feet 
long,  have  been  split  out  for  the  Reformed  Dutch  Church  now 
building  in  New  York.  These  columns  will  contam  488  cu- 
bic feet,  and  weigh  35  tons,  and  much  larger  masses  may  be 
obtained  if  desired.  One  block  weighs  84  tons.  This  granite 
hill  rises  quite  abruptly  from  the  sea  to  the  height  of  about  200 
feet,  and  extends  }  mile  in  an  E.  S.  E.  and  W.  N.  W.  direc* 
tion,  and  i  mile  to  the  N.  E.  The  extent  belonging  to  the 
Company  is  about  250  acres. 

A  rail  road  is  being  constructed  to  the  top  of  the  hill,  at 
the  cost  of  $10  per  rod;  the  distance  being  75  rods,  the  cost 
of  the  rail  road  will  be  $750.  It  is  probable,  however,  that 
it  will  really  cost  more  than  this  sum.  I  cannot  perceive 
any  advantage  in  making  a  rail  road  here,  for  the  granite  of 
excellent  quality  extends  by  a  regular  slope  quite  to  the  sea,  and 
there  would  be  but  little  expense  in  removing  the  stone,  even  if 
it  was  to  be  brought  down  the  hill-side,  firom  near  its  summit, 
the  distance  being  so  trifling.  By  means  of  the  dimensions 
given  for  this  locality,  the  amount  of  stone  may  be  estimated. 

On  examining  the  weathered  surface  of  the  ledge,  it  was  found 
that  the  granite  withstood  well  the  action  of  air  and  water,  the 
first  mineral  giving  way  being  the  black  mica;  and  the  stone 
tains  its  color  unimpaired. 
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Relurnii^  to  Bluetull,  tfter  haring  ascertaioed  the  extent  and 
value  ofthe  granite  quarries,  we  next  explored  tha  various  lo- 
calities in  the  vicinity  of  the  town.  Two  miles  N.  by  W. 
from  the  villi^e,  we  examined  a  bed  of  limestone,  which 
is  included  in  gneiss.  There  are  serenJ  beds  altematii^ 
with  the  rock,  and  the  two  substances  are  most  curiously  con- 
torted, exhibiting  a  very  remarkable  kind  of  stratificidon.  The 
following  wood  cut  is  a  copy,  taken  from  a  piece  of  the  rock. 


The  direction  of  the  strata,  taken  upon  the  averse,  is  about 
E.  8.  E.  and  W.  N.  W.  We  traced  the  width  of  these  beds 
to  the  distance  of  300  feet. 

Owing  to  the  ease  with  which  lime  of  a  better  quality  may  be 
obtained  from  Camden  and  Thomaston,  it  will  not  be  expedient 
t6  bum  this  rock  for  lime.  It  has,  however,  produced  benefi- 
cial effects  on  the  adjacent  soil  by  its  decomposition,  and  if 
wood  was  cheap  enough  on  the  spot,  it  might  be  burned  for  ag- 
ricultural purposes. 

On  the  estate  of  Mr.  Jacob  Osgood,  we  examined  a  bed  of 
bog-iron  ore  of  good  quality,  and  black  oxide  of  manganese. — 
The  deposit  of  iron  is,  however,  not  sufficiently  extensive  to 
supply  a  blast  furnace.  Should,  however,  any  such  works  be 
erected  in  the  vicinity  for  the  purpose  of  smelting  the  ores  from 
Harshal's  Island  and  Mt.  Desert,then  the  Bluehill  bog-iron  would 
find  a  ready  market,  since  it  will  work  advantageously  with 
those  heavy  ores. 

Two  and  a  half  miles  from  Bluehill,  we  were  shewn  a  re- 
markable chalybeate  spring,  which  is  highly  charged  with  car- 
bonate of  iron,  and  may  become  valuable  for  medicinal  purposes, 
as  a  tonic.  Itisstirprisingtosee  the  enormous  quantity  of  iron 
deposited  by  this  spring.  Where  it  flows  out  mto  the  meadow, 
a  deep  end  thick  bed  of  beautiful  brown  carbonate  of  iron  is  de- 
posited, which  may  be  advantageously  used  for  p»nt.     Dried 
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at.  a  moderate  heat,  it  is  yellowish  brown;  heated  to  redness  it 
assumes  a  de^p  red  color,  equal  in  richness  to  the  Venetian  red. 

In  the  course  of  time,  this  mineral  spring  will  become  <n  place 
of  resort  for  invalids  and  people  of  leisure,  and  there  is  oo 
doubt  that  its  use,  combined  with  an  occasional  excursion  to  the 
mountain,  would  prove  a  sovereign  remedy  for  dyspeptic  com- 
plaints and  many  other  diseases  common  to  sedentary  people. 
In  order  that  the  spring  may  come  into  notice,  it  will  be  ad- 
visable to  clear  it  of  sediment,  and  to  place  a  slab  of  granite 
with  holes  in  it,  through  which  the  water  may  rise  into  a  well- 
tub.  Then  a  small  and  tasteful  building  should  be  erected  near 
or  over  it,  to  serve  as  a  resting  place  for  visitors,  who  may 
use  the  water.  The  moment  such  arrangements  are  made,  the 
tide  of  travel  will  naturally  carry  many  persons  to  the  Bluehill 
Springs,  and  the  place  being  one  of  the  most  picturesque  dis* 
tricts  on  the  coast,  would  soon  become  celebrated  as  a  place  of 
resort. 

Near  the  tide-mills  on  the  Camdage  farm,  we  visited  the  lo- 
cality from  whence  the  specimen  of  wolfram  was  sent  to  me 
last  year,  and  after  a  dilligent  search,  discovered  the  mineral  in 
place.  It  occurs  in  the  granite  rocks,  which  rise  through  the 
gneiss,  and  forms  a  hill  a  quarter  of  a  mile  beyond  the  house. 
This  rock  contains  numerous  veins  of  quartz,  filled  with  crystals 
and  plates  of  sulphuret  of  molybdena.  In  the  adjacent  granite, 
we  found  the  wolfram  in  flattened  and  wedge-shaped  crystals. 
These  minerals  are  both  indications  of  tin,  and  it  will  certain- 
ly be  worth  while  to  examine  very  carefully  the  decomposed 
granite  in  this  vicinity,  in  order  to  discover  if  there  are  not 
grains  of  tin  ore  imbeded.  It  occurs  disseminated  through 
granite,  and  is  found  also  in  veins.  It  has  a  reddish  brown 
color,  and  is  very  heavy,  so  that  it  may  be  separated  from  the 
soil  by  washing  and  pouring  off  the  water,  when  the  oxide  oi  tin 
would  be  left. 

On  this  mountain,  we  found  a  large  mass  of  arsenical  iron,  a 
mineral  valuable  for  the  purpose  of  granulating  lead  in  shot  mak- 
ing, and  also  as  an  ore  of  arsenic. 

Leaving  Bluehill,  we  set  out  for  our  western  tour,  stopping 
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at  the  most  interesting  islands.  We  landed  upon  little 
Deer  Island,  and  travelled  from  one  extremity  to  the  other, 
inspecting  the  rocks  on  our  way.  Near  the  southern  ex- 
tremity of  this  island,  we  noticed  a  remarkable  mass  of  green- 
strone  trap,  mixed  with  serpentine,  which  has  burst  through 
the  strata  of  slate-rocks,  and  rises  to  the  height  of  150  or  200 
feet  above  the  sea-level.  This  mass  resembles  the  appearance 
of  a  volcano,  more  nearly  than  any  other  spot  I  have  seen  in 
Maine.  It  here  protrudes  through  the  slate^  which  it  has  torn 
up  all  around,  and  melted,  in  many  places,  into  a  perfectly 
white  hornstone  or  chert,  while  in  other  places,  the  chemical 
action  which  took  place,  has  blown  the  whole  mass  into  a  sort 
of  scoria  or  amygdaloid.  The  trap-rock  is  mostly  columnar, 
and  is  broken  into  quadrilateral  columns.  A  deep  ravine  sepa- 
rates the  slate  from  the  trap,  so  that  it  resembles  a  cone  in 
the  midst  of  a  volcanic  crater.  Several  dykes  are  sent  off 
from  this  mass  through  the  adjacent  rocks. 

On  the  North  Western  extremity  of  the  island,  occurs  a 
beautiful  variety  of  green  novaculite,  or  hone-stone,  which  is 
suitable  for  oil-stones,  and  is  equally  valuable  with  that  brought 
from  the  Levant.  It  is  worth  while  to  bring  this  article  into 
the  market,  where  it  will  meet  with  a  ready  sale.  The  hone- 
slate  runs  N.  and  S  .and  dips  to  the  E.  25^.  Masses  may  be  ob- 
tained 3  feet  square,  and  of  any  required  thickness.  The  price 
paid  for  Turkey  oil-stones,  in  Boston,  is  from  30  to  50  cts.  a 
pound.  This  stone  is  equally  as  good  as  the  foreign  article^ 
and  if  it  will  sell  for  one  quarter  as  much  as  the  Turkey  stone, 
it  will  become  a  profitable  article  of  trade. 

Wc  visited  Buck's  Harbor,  in  Brooksville,  for  the  purpose 
of  examining  the  extent  and  value  of  the  granite,  which  is  quar- 
ried at  that  place.  This  locality  is  directly  opposite  little 
Deer  Isle,  and  has  a  small,  but  very  commodious  harbor,  with 
deep  water. 

On  ascending  to  the  quarries,  we  had  a  good  opportunity  of 
seeing  the  stone  in  its  rough  and  hammered  state.  It  is  rather 
t  coarse  variety  of  granite,  but  when  split  or  hammered,  has  a 
very  uniform  appearance,  and  is  a  handsome  stone.     Its  pre- 
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dominadng  ingredient  is  white  felspar,  and  it  has  but  little  black 
mica  and  quartz ;  hence  it  is  of  a  ligiit  color.  The  weath- 
ered surface  of  the  ledge  shows  that  the  mica  decomposes  first, 
the  felspar  becomes  white  and  earthy,  as  it  usually  does  when 
pure,  and  the  quartz  remains  unaltered.  This  is  the  order  of 
decomposition,  but  the  rock  appears  to  withstand  the  action  of 
the  weather  remarkably  well.  The  extent  of  the  quarry  may 
be  estimated  at  80  rods  in  length,  300  feet  in  height,  and  100 
rods  m  width,  which  will  give  634,000,000  cubic  feet  as  the 
estimated  mensuration  of  the  mass. 

The  quarry  belongs  to  a  New  York  and  New  Jersey  com- 
pany, and  they  own  about  30  acres  of  the  hill :  10,000  tons 
of  rough-split  and  hammered  granite  have  been  sent  from 
hence  to  New  York.  The  cost  of  quarrymg  and  deliverii^ 
on  ship-board  was  only  from  $1,12  to  $1,25  per  ton,  rough- 
split.  It  sells  for  10  cents  per  foot  when  rough-hammered, 
and  30  cents  per  foot  when  fine-dressed.  Cost  of  transporta- 
tion to  New  York,  from  $2,50  to  $3  per  ton.  At  the  time 
we  visited  this  quarry,  it  was  under  attachment  by  the  worit- 
men  for  their  wages,  &c.,  the  amount  of  the  debt  being  stated 
at  $3000.  There  was  about  $1000  worth  of  granite  ready  for 
the  market.  It  is  evident  from  the  above  statements,  that  the 
failure  of  the  company  was  not  owing  to  the  expense  of  quarry- 
ing the  stone,  nor  from  its  quality  not  being  good,  but  it 
must  have  been  caused  by  some  other  troubles  unknown  to  me. 
It  is  probable  that  the  debt  will  be  paid,  and  the  quarry  re- 
deemed, since  it  is  really  very  valuable  property,  and  is  con- 
venient for  shipping. 

Messrs.  Redman  and  Tilden  own  the  back  part  of  this  hill, 
and  preparations  were  making  by  these  gentlemen  to  open  a 
quarry. 

In  Brooksville,  opposite  to  Castine,  occurs  an  abundance  of 
pyritiferous  slate,  suitable  for  the  manuActure  of  copperas  and 
alum.  This  rock  is  cut  through  by  numerous  dykes  of  green- 
stone trap-rock,  which  doubtless  were  thrown  up  at  the  time, 
and  by  the  same  cause,  that  charged  these  slate  strata  with  py- 
rites, for  that  mineral  is  most  abundant  in  the  immediate  vicin- 
iQr  of  the  dykes. 
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There  is  abo  a  remarkable  dyke  of  compact  felspar,  which 
cuts  through  the  strata  in  an  £.  N«  £.  and  W.  8.  W.  direc- 
tion.    The  felspar  is  charged  with  large  crjrstak  of  pyrites. 

The  slates  run  N.  E.  and  S.  W.,  and  dip  N.  W.  70^.  The 
pyrites  is,  in  several  places,  laid  with  the  most  perfect  regulari- 
ty, in  alternating  layers  with  the  slate,  and  owing  to  this  admira- 
ble mixture  of  the  two  substances,  it  will  form  an  excellent  ma- 
terial for  alum  and  copperas.  It  was,  however,  originally  imi^- 
ined  by  the  English,  during  the  late  war,  that  a  coal  mine  ex- 
isted in  this  spot,  for  as  coal  frequently  contains  sulphur,  they 
thought  it  probable  that  a  rock  containing  sulphur  must  necessarily 
contain  coal.  Several  other  persons  have  since  been  deceived 
in  a  similar  manner,  and  within  a  few  years  borings  were  made 
for  coal.  The  auger  penetrated  to  the  depth  of  100  feet,  and 
brought  up  nothing  but  pyritiferous  slate,  as  might  have  been  an- 
ticipated. Borings  were  made  in  three  or  four  different  places 
with  the  same  results.  Now  had  this  locality  been  a  coal  form- 
ation, as  it  certainly  is  not,  there  would  have  been  no  need  of 
boring,  for  the  strata  stand  upon  their  edges,  or  at  an  angle  of 
70^  with  the  horizon,  and  no  person,  at  all  acquainted  with  the 
structure  of  the  earth,  would  ever  think  of  such  an  operation, 
for  it  would  not  give  any  information  of  the  kind  required.  A 
geological  observer  can  penetrate  a  thousand  feet  deep,  when  such 
is  the  position  of  the  rocks,  without  digging  into  them  at  all. 
It  is  an  open  book  that  is  laid  before  him,  and  he  has  only  to 
observe  attentively.  Although  coal  is  not  found  at  tliis  place, 
I  doubt  not  that  the  rock  contains  so  large  a  proportion  of  well- 
mixed  pyrites,  that  it  will  work  profitably  for  alum.  I  measured 
the  extent  of  the  kind  of  rock  which  appeared  suitable  for  this 
purpose,  and  found  that  it  occurs  for  50  rods  along  the  sea-shore, 
and  runs  back  to  an  unknown  distance  inland.  From  its  form- 
ing a  cliff  or  ledge,  rising  inunediately  from  the  shore,  it  is  evi- 
dently easy  to  work,  since  it  can  be  broken  up  very  readily,  by 
means  of  gun-powder  and  the  pick.  Extravagant  bonds  have 
been  sold  for  roofing-slate  in  this  vicinity,  but  there  is  no  pro- 
bability of  there  being  any  rock  suitable  for  this  purpose.  All' 
the  slate  that  we  examined  along  the  shores,  was  crooked  m  its 
stratification,  and  extremely  rotten  or  firagile. 
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After  visiting  all  the  localities  of  any  interest  in  this  vicinity, 
we  ran  over  to  Belfast,  and  subsequently  to  Great  Deer  Isle, 
where  we  were  desirous  of  examining  the  serpentine  ledges,  frag- 
ments from  which  had  been  sent  to  me.  We  first  hove  to  by 
a  little  island  near  Cape  Rosier,  where  there  occurs  a  trap 
dyke,  intersecting  slates  of  various  colors,  such  as  blue,  red, 
green  and  purple.  We  then  ran  over  to  Deer  Isle,  and  caUed 
upon  those  gentlemen  who  were  interested  in  the  serpentine 
rock,  and  they  politely  accompanied  us  in  our  excursion,  and 
gave  us  every  aid.  Near  the  landing,  at  the  settlement,  the 
rocks  are  gneiss,  the  strata  of  which  run  N.  55^  E.,  and  dip 
80^  S.  E. 

The  serpentine  occurs  on  the  northern  and  north-eastern  ex- 
tremity of  the  island,  of  which  it  forms  a  considerable  part. 
We  traced  this  rock  from  Torry's  Pond  to  the  Reach,  about 
1|  miles  in  width. 

In  some  places,  we  found  it  most  beautifully  veined  with  m- 
duratod  asbestus,  which  gives  a  silky  lustre  to  the  polished  spe- 
cimens, and  augments  their  beauty. 

In  other  localities,  the  rock  was  fiUed  with  foliated  diallage, 
giving  yellow  spots  of  changeable  hue  to  the  mass,  when  polish- 
ed. Other  specimens  are  of  a  deep  olive  green,  and  when  pol- 
ished appear  like  black  marble.  This  rock  is  naturally  divided 
into  large  blocks,  about  S  feet  square,  it  has  a  columnar  ar- 
rangement exactly  like  the  trap  rocks,  and  was  evidently,  like 
those  rocks,  thrown  up  from  below  in  a  molten  state. 

There  is  some  difficulty  in  estimating  the  value  of  this  ser- 
pentine, and  in  giving  an  opinion  as  to  the  best  method  of  quar- 
rying it.  It  is  soft,  and  easily  cut,  so  that  blocks  may  be  mor- 
ticed out  in  the  same  manner  that  the  ancient  Greeks  were  in 
the  habit  of  quarrying  their  building  stones.  Or  it  may  be  split 
out  by  means  of  gun-powder,  provided  that  large  and  deep  lioles 
are  bored  for  the  purpose,  so  as  to  give  large  blocks.  It  is  cer- 
tainly worthy  of  exploration,  for  the  stone  is  a  very  beautiful  kind 
of  serpentine  or  verd-antique  marble.  By  making  a  trial,  and 
sending  some  of  it  to  market,  the  cost  of  working  it,  and  its 
value   may  be  readily  ascertained.     I  am  now  unable  to  give  an 
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opinion  of  its  statistical  value.  On  Deer  Isle  we  found  a  few  veins 
of  magnetic  iron  ore,  included  in  serpentine,  and  saw  numerous 
boulders  and  blocks  of  granite  piled  upon  the  serpentine,  show- 
ing that  they  had  been  deposited  there  by  diluvial  action.  We 
also  found  masses  of  grau-wacke  slate,  filled  with  impressions  of 
terebratulae  and  other  marine  shells.  These  boulders  were  deriv> 
ed  firom  the  very  centre  of  the  State,  and  must  have  been  brought 
hither  by  a  diluvial  current. 

POX  ISLANDS.       VINALHAVEN. 

We  crossed  over  to  Vinalhaven,  and  passed  into  the  strait  cat- 
led  the  Thoroughfare. 

Landing  on  the  north  side,  we  observed  a  curious  blend* 
ing  of  broken  masses  of  slate,  by  interfusion  with  green- 
stone trap-rock,  a  huge  dyke  of  which  occurs  at  this  spot,  and 
runs  N.  N.  E. 

We  visited  the  land  of  Mr.  Nathaniel  Thomas,  where  we 
found  two  veins  or  narrow  beds  of  anthracite,  about  an  inch 
wide.  They  are  found  in  a  kind  of  conglomerated  slate,  which 
has  been  converted  into  homstone  by  the  action  of  the  neigh- 
boring trap-rocks.  These  veins  of  coal  are  nearly  vertical^ 
and  diverge  from  each  other.  It  was  extremely  difficult 
to  obtain  a  good  specimen,  since  the  coal  crumbled  when  we 
struck  such  a  blow,  as  was  required  to  llreak  the  ffinty  rock. 
We  obtained,  however,  enough  to  illustrate  the  fact  that  coal 
does  occur  in  this  rock.  At  Webster's  Head,  on  the  north 
end  of  the  island,  Capt.  Dyer  says  that  about  a  peck  measure 
of  the  coal  was  got  out  and  burned  in  a  stove.  These  veins 
we  do  not  consider  of  any  statistical  value  ;  but  it  is  very 
remarkable  that  they  should  exist  in  so  old  a  formation,  and 
that  they  should  have  resisted  the  intense  heat  to  which  they 
have  been  evidently  subjected.  It  is  probable  that  they  were 
formed  from  the  remains  of  marine  plants,  smce  no  land 
plants  are  found  so  low  in  the  scries.  The  reason  why  the 
coal  was  not  burned  by  the  action  of  heat,  is  evidently  that  the 
action  took  place  at  the  bottom  of  the  sea,  where  the  oxygen 
of  the  atmosphere  had  no  access.     Thus,  we  see  charcoal  pass 
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through  an  intense  white  heat,  or  even  the  temperature  of  melt- 
ed iron,  without  change,  where  it  ia  included  in  tbs  slag. 

After  examming the  various  islands  in  Penobscot  Bay,  we  ran 
in  to  Belfast,  and  made  some  measurements  of  the  height  of 
several  hills  in  that  vicinity.  The  hill  in  Belfast  attains  an  ele- 
vation of  178  feet  above  the  sea-level.  Northport  Mountdn  is 
486  feet  above  the  sea.  This  mountain  is  composed  of  gneiss, 
and  on  its  side  the  granite  nppears  prolriiding  tliroiigh  the  straM 
of  that  rock.  The  gneiss  graduates  away  on  either  side,  into 
plumbaginous  and  argillaceous  slates,  as  rcpi-cs! 


ill  the  dia- 


gram 


below. 


From  the  summit  of  this  mountain  we  have  a  charming  view 
ofPenobscot  Bay,  studded  with  beautiful  blands,  and  skirted  m 
the  nortli  and  south  by  pictuTes(]ue  highlands. 

On  the  western  side  of  die  hill  are  seen  some  very  well  char- 
acterized diluvial  furrows,  cut  into  the  slate,  which  nin  directly 
across  its  ciured  strara,  shewing  that  the  grooves  nere  produC' 
ed  by  mechanical  violence,  and  are  not  ihe  resulls  of  disintegra- 
tion of  (he  rock.  The  following  diagram  represents  this  ap- 
pearance. 


or  ■111*  rooki,  Nattkrnrt. 
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THOMASTON. 

We  revisited  Thomaston,  in  order  to  learn  the  actual  condi- 
tion of  the  quarries,  and  the  various  improvements,  which  have 
been  lately  introduced  in  the  art  of  lime-burning ;  besides 
which  we  made  additional  examinations  as  to  the  extent  of  the 
beds  of  limestone,  there  having  been  some  progress  made 
in  developing  the  extent  of  the  quarries,  which  could  not  be 
advantageously  explored  when  we  were  last  at  Thomaston. 

Since  the  last  year,  experiments  have  been  made,  for  the  pur- 
pose of  ascertaining  if  more  economical  methods  might  not  be 
devised  in  burning  limestone,  and  the  happiest  results  have  been 
already  attained.  At  the  time  we  arrived,  there  were  two  good 
perpetual  kilns  in  operation,  the  dust  or  skreenings  of  anthracite 
beii^  used  as  fuel.  By  this  improvement  a  complete  revolu- 
tion will  be  soon  effected  in  the  business  at  Thomaston,  and  in 
other  districts,  where  wood  has  become  scarce  and  dear.  It  has 
long  been  known,  that  it  is  profitable  to  carry  Thomaston  lime- 
stone to  Boston,  where  it  is  burned  in  a  similar  manner  to  that 
now  introduced  in  Maine;  and  when  the  demand  for  this  sub- 
stance begins  to  increase,  as  it  soon  will,  for  agricultural  pur- 
poses, then  the  value  of  cheap  methods  of  calcining  the  rock 
win  be  in  great  request.  I  shaU  endeavor  to  demonstrate  in  my 
Report  on  the  Economical  Geology  of  the  State,  the  methods 
by  which  this  may  be  done. 

During  the  past  year,  there  has  been  a  great  depression  in  the 
enterprise  of  oiu*  countrymen,  owing  to  tlie  difficulties  in  the 
mercantile  world,  and  on  this  account  building  operations  have 
been  arrested,  and  consequently  there  has  been  a  falling  off  in 
the  demand  for  lime.  Thomaston  has,  therefore,  in  common 
witli  other  sections  of  the  country,  suffered  some  retardation  in 
its  prosperous  career,  but  it  has  suffered  less  than  almost  any 
other  portion  of  Maine.  As  the  price  of  lime  feU  in  the 
market,  the  price  of  the  casks  was  also  lowered,  and  the  profit 
on  the  sales,  that  were  made,  remained  about  as  usual.  I 
am  not  able  to  state  the  exact  returns  for  the  sales  made,  at  pre- 
sent, but  shall  be  able  to  do  so  hereafter;  partial  returns  I  have 
it  hand.     We  visited  again  the  principal  4LLi1.cs,  and  took  care 
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fill  measurements  of  the  various  beds  of  limestone,  so  that 
are  now  enabled  to  make  an  estimate  of  the  quantity  of  lime- 
stone, which  is  accessible  to  the  quarrymen.     Since  our  last  vb- 
it,  the  dolomite  of  the  Marsh  quarry  has  been  uncovered  of 
to  a  considerable  extent,  and  the  road  is  now  complete,  so  tba:^ 
the  rock  may  be  advantageously  wrought  for  lime. 

We  made  various  excursions  to  the  hills  and  farms  arouni^B 
for    the    purpose  of   collecting    soils    for  examination,    an    ^ 
also  measured  the  heights  of  the  hills.     Dodgers   MouDta%^ 
is  elevated  558  feet  above  the  sea-level.     The  rocks  are  nuG^, 
ceous  and  talcose  slates,  passing  into  argillaceous  slate,  and  «re 
highly  charged  with  manganese.  The  strata  runN.E.  and  8.W. 
and  dip  70^  N.  W.     The  soil  on  the  top  of  the  hiU  and  down  its 
western  slope  is  very  fertile,  covered  with  groves  of  black  oak 
trees,  and  its  sides  are  clothed  with  good  crops  of  clover,  herds- 
grass  and  grain*     Specimens  of  tlie  soil  were  taken  for  chemi* 
cal  analysis,  and  their  composition  will  be  seen  in  another  sec- 
tion of  this  report.     Black  oxide  of  manganese  forms   from 
the  decomposition  of  the  manganesian  slate,  and  this  substance 
has  been  often  mistaken  for  coal. 

When  we  had  collected  all  the  information  in  our  power,  dur- 
ing our  short  visit  to  Thomaston,  we  ran  down  to  Owl's  Head, 
and  examined  tlie  rocks  near  the  Lighthouse.  This  remarks* 
ble  headland  is  composed  almost  entirely  of  trap-rock,  which 
has  found  its  way  from  below  sienite,  through  tlie  strata 
of  slates  and  limestones,  to  the  surface,  exhibiting  many  cuiioas 
chemical  changes,  which  are  at  once  recognized  as  the  effects 
of  fire.  The  sketch  below  will  give  some  idea  of  the  appear^ 
ance  of  OwPs  Head,  as  seen  from  the  Narrows. 
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Vlifr  oTOvl'iHeailLlghl. 

I  measured  the  height  of  this  promontory  above  the  sen-level, 
•od  found  that  the  rock,  upon  which  the  lighthouse  stands,  is  81 
feet  10  inches  above  high  water  mark.  The  Lighthouse  is  14 
feet  high,  making  95  feet  10  inches  for  the  height  of  the  lamps 
above  the  sea-level.  The  average  rise  of  tide  is  14  feet  at  this 
[riace. 

Owl's  Head  is  a  favorite  piece  of  resort  for  people  of  leisure, 
and  for  invalids  who  require  the  refreshing  sea-breeze  for  their 
health  and  comfort  during  the  warm  months  of  summer.  At 
that  season  crowds  of  ladies  and  gentlemen  take  up  their  re»- 
dence  at  the  hotel,  and  scenes  of  gaiety  and  amusement  serve 
to  render  the  place  quite  inviting.  It  will,  perhaps,  be  an 
additional  and  instructive  amusement  for  visitors,  to  examine 
the  curious  rocks  in  the  vicinity.  It  will  be  seen,  that  near 
the  hotel,  on  the  sea-shore,  the  trap-rocks  are  mixed  with 
sienite,  and  evidently  came  from  beneath  that  rock,  for  several 
dykes  mty  be  seen  cutting  through  its  mass.  Visiting  the 
cUfis  on  which  Owl's  Head  Light  stands,  at  low  water,  the 
spectator  will  have  a  fine  opportunity  of  viewing  the  effects 
which  were  produced  by  the  upheaving  of  a  molten  mass  of 
rock  into  the  strata  around.  The  limestone  included  in  the  trap 
wiU  be  seen  to  liave  become  white  and  crystalline,  and  the  trap 
itself  bears,  in  its  cinder-like  or  scoria-form  structure,  evident 
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proofs  of  its  fiery  origin.  The  scenery  is  here  interesting,  and 
there  is  even  something  of  the  sublime  m  our  emotions,  as  we 
look  up  to  the  overhanging  crags,  which  here  project  into  the 
sea  and  bid  defiance  to  the  storm.  The  cn^  attain  an  eleva- 
tion of  from  45  to  60  feet  perpendicular  height,  and  overlook 
the  sea  on  their  northern  side. 

Running  down  to  Seal  Harbor,  we  ezammed  Otter  Island, 
White  Island,  and  the  Seal  Harbor  granite  rocks.  These  local- 
ities were  wrought  to  a  small  extent  a  few  years  since,  but  are 
now  abandoned. 

RacklifT's  Island  b  also  composed  of  granite,  but  is  not 
wrought  at  present.  The  whole  peninsula  of  St.  George  ap- 
pears to  be  composed  of  this  rock,  and  quarrying  operations 
have  been  commenced  in  several  places. 

In  one  of  the  neglected  quarries  I  measured  a  columnar  mass, 
that  had  been  split  out,  which  was  27  feet  long,  5  feet  wide, 
and  8  feet  thick,  and  consequently  contains  1080  cubic  feet,  or 
77|  tons.  This  granite  is  composed  of  white  felspar,  black 
and  grey  mica,  and  but  little  quartz.  The  only  difficulty  said 
to  have  been  met  with,  in  quarrying  it,  is,  that  it  proved  rather 
tough  and  difficult  to  split,  but  from  the  appearance  of  the  work 
that  had  been  done  here,  I  should  think  tliat  the  drill-holes  were 
made  too  far  asunder.  It  is  certainly  more  easily  wrought  than 
the  Quincy  sienite,  and  the  quantity  of  stone  is  inexhaustible. 
There  are,  however,  so  many  easier  granites  worked,  upon  the 
coast  of  Maine,  that  I  doubt  if  this  quarry  will  be  wrought  at 
present. 

There  are  several  granite  quarries  upon  the  peninsular  of  St. 
George,  which  belong  to  the  State.  We  visited  them,  and 
found  that,  generally,  the  rock  split  well,  but  the  people  resi- 
dent there,  said,  that  it  lost  its  beauty  when  exposed  to 
the  weather,  becoming  *'foxy,"  owing  to  the  presence  of  py- 
rites. It  is  evident,  however,  that  many  of  these  quarries  may 
be  advantageously  wrought. 

White  Head  Island  is  the  site  of  a  light-house,  and  is  com- 
posed of  granite,  with  an  enormous  trap-dyke  intersecting  it 
near  the  sea  shore.     This  dyke  is  50  feet  wide,  and  runs  in  an 
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E.  by  N.  direction  for  half  a  mile,  when  it  disappears  beneath 
the  ocean.  Many  lateral  dykes  are  thrown  out  from  this,  and 
some  curious  phenomena  in  the  history  of  these  rocks  may 
here  be  seen.  The  granite  has  evidently  been  torn  asunder  by 
riolence,  and  its  fragments  are  frequently  imbeded  in  the  mass 
of  the  dyke.  This  locality  is  another  proof  of  what  I  have  re- 
peatedly said,  that  the  trap-rocks  came  from  below  the  granite. 
.  White  Head  Light  is  35  feet  high  above  the  rock  on 
which  it  stands,  and  that  is  23  feet  above  the  sea  level,  so  that 
the  lanthorn  is  exactly  58  feet  above  the  level  of  the  sea. 

The  Atlantic  granite  quarry  is  near  Rackliff's  Island,  and  is 
now  extensively  wrought.  A  granite  wharf  has  been  built  for 
loading  vessels  with  the  stone. 

One  of  the  State  quarries  is  at  Long  Cove,  and  from  that 
quarry,  the  stone  used  for  the  State  Prison  was  chiefly  obtain- 
ed. The  Bethel  meeting-house  in  Portland  is  said  to  have 
been  constructed  of  this  stone,  so  also  was  the  jail  at  Belfast. 
It  splits  well,  but  is  said  to  become  ^^foxy." 

Last  year,  it  is  said,  this  granite  sold  in  New  York  for 
40  cents  per  cubic  foot,  rough-split.  It  sells  at  the  quarry  for 
20  cents.  It  can  be  put  on  board  vessels  for  12}  cents  per  cu- 
bic foot,  rough-split. 

The  Chaise  quarry  has  been  wrought  to  some  extent,  and 
the  stone  was  sent  to  Delaware  breakwater. 

Fort  Munroe  was  built  from  Seal  Harbor  granite,  and  a  vast 
quantity  of  this  stone  has  been  sent  to  New  York  for  sale. 

The  town  of  Friendship  is  also  remarkable  for  the  extent  of 
the  granite  rocks  around,  and  the  quarries  have  been,  and  still 
are  wrought  to  advantage.  This  granite  is  generally  of  a  light 
color,  containing  white  or  grey  mica,  and  it  includes  small 
blood-red  garnets  scattered  through  its  mass.  On  the  South- 
em  part  of  Long  Island,  quarries  are  now  wrought. 

The  quarries  belonging  to  the  State,  near  Seal  Harbor,  are 
the  following: 

Long  Cove  quarry.  North  from  White  Head  Island. 

Two  Brothers'  Islands,  near  Mosquito  Island. 

School-bouse  quarry  and  Biscay  quarry,  near  Cutter's  Cove. 
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We  met  whh  many  obstacles  on  this  complicated  part 
of  the  coast;  and  there  are  so  many  sunken  rocks  danger- 
ous to  vessels,  that  it  is  extremely  baiardoua  for  a  stranger  to 
cruise  among  the  islands  and  ledges.  Indeed,  we  could  not 
find  pilots  resident  on  the  spot,  who  dared  to  run  our  vessel 
to  any  considerable  distance;  so  numerous  are  the  hidden  rocks, 
that  no  man  con  remember  their  bearings,  and  the  charts,  even 
if  correct,  would  be  of  little  service,  where  there  is  so  httle 
room  to  work  the  vessel.  Spindles  and  buoys  ought  to  be  put 
on  the  South  breaker,  i  mile  S.  K.  from  White  Head  Islaiid," 
and  on  a  sunken  rock,  4  miles  to  the  N.E.  of  this  island.  Two 
buoys  arc  also  needed  at  the  mouth  of  8eal  Harbor. 

The  following  digram  shows  the  trapnlyke  cutting  through 
the  granite  at  White  Head  Island. 


WUl*  HMi  IMud. 


Pursuing  our  course  westward,  we  came  next  lo  HoriDg 
Cove  Island,  where  we  found  the  rocks  somewhat  interosting. 
Homblende-rock  here  prevails,  and  is  cut  tlirough,  five  or  six 
veins  of  granite,  and  by  numerous  veins  of  rose  and  milk-quarts. 
The  veins  all  run  uniformly  North  and  South,  and  many  of 
them  include  portioDs  of  hornblende-rock,  shewing  by  this  fact 
and  by  their  cutting  through  that  rock,  that  they  were  thrown 
up  since  its  consolidation. 

Franklin  Island  is  composed  of  gneiss,  vhich  runs  N.  E. 
and  S.  W.  and  dips  70°   8.   £.     It  is  of  the  porphyritic 
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variety,  and  b  cut  hj  veins  of  coarse  granite,   which  run 
N. 10^  E. 

The  island  is  the  site  of  a  light-house,  and  is  a  picturesque 
object  as  it  presents  itself  in  this  little  Archipelago. 

The  height  of  the  light-house  is  54  feet  above  the  sea- 
level. 

Pleasant  Point,  below  Friendship,  is  composed  of  granite- 
rocks,  as  are  nearly  all  the  neighboring  islands. 

We  ran  down  the  coast  of  Bremen  to  Pemmaquid  Point, 
but  owing  to  the  tremendous  surf,  we  were  unable  to  effect  a 
landing  upon  that  rock-bound  coast.  We  were,  however,  able 
to  discover,  that  the  rocks  are  composed  entirely  of  gneiss  and 
granite,  which  form  the  whole  extent  of  the  promontory. 
Oood  granite  quarries  are  said  to  exist  near  Broad  Cove,  but  I 
have  not  yet  been  able  to  explore  them. 

Manhegan  Island,  which  has  a  light-house  erected  on  it,  b 
abo  composed  of  granite. 

The  surf  preventing  us  from  exploring  the  islands  around, 
we  ran  mto  Townsend  Harbor  at  Boothbay.  This  place  is 
one  of  the  most  frequented  harbors  on  the  eastern  coast  of  the 
State,  and  is  a  favorite  resort  for  invalids  during  the  summer 
season,  on  account  of  the  purity  of  the  air,  and  the  facilities 
for  bathing  in  clear  sea-water. 

Thb  harbor  is  well  protected  from  the  swell  of  the  sea,  and 
has  an  excellent  light-house,  placed  at  its  entrance  upon  Burnt 
Island. 

The  following  wood-cut  will  give  a  pretty  correct  idea  of 
•    the  entrance  of  thb  bay,  as  seen  from  the  town. 
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The  rocks  at  Boothbay  are  Dot  Tsry  inlerasting,  being  inoit- 
ly  coarse  varieties  of  mica  slate,  gneiss  and  graoite,  the  lotlAr 
rock  being  found  in  veins  traversing  lbs  gneiis. 

We  next  ran  to  Cape  Nemgoii  which  we  found  to  be 
composed  of  gneiss-rocks,  the  strata  running  N.  £.  and  S.  W- 
and  dipping  to  ibe  N.  W.  There  are  also  veins  of  granite  of 
a  light  color,  intersecting  the  strata. 


At  this  place,  we  examined  a  nmnbec  of  localities,  where 
granite  and  gneiss  are  quarried.     In  the  town,  the  gneiss  mij 
be  observed  near  the  court-house,  where  it  crops  out,  and  a 
vein  of  granite  may  be  there  seen,  which  runs  N.  20*  E.  cut-    ' 
ting  through  the  strata. 

On  Sqnam  Island  occurs  a  kind  of  granite  celled  grwiite- 
gneiss,  the  mica  being  arranged,  so  as  to  give  it  the  appearance 
of  stratification.  This  rock  has  been  quarried  for  a  building- 
stone,  but  not  to  sufficient  extent  to  fairly  test  its  quality. '  It 
i»  evident,  however,  from  the  appearance  of  the  stone,  where 
it  had  been  opened,  that  it  wiU  be  liable  to  turn  rusty  from  the 
presence  of  oxide  of  iron,  and  pyiiies. 

Crossuig  over  tbe  island,  we  took  a  iog  canoe,  and  ran  across 
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the  river  to  Edgecomb,  where  a  quarry  of  beautiful  blueish 
gneiss  has  been  wrought  to  a  very  considerable  extent. 

The  rock  is  stratified  in  its  structure,  and  runs  N.  ?0^  £. 
to  8.  30^  W.  and  dips  85"^  N.  W.  Its  mica  is  black,  and  in 
such  abundance,  as  to  give  the  stone  a  dark  hue.-  The  extent 
of  the  present  opening  at  the  quarry,  is  194  feet  long,  G3  feet 
wide  and  18  feet  deep.  The  largest  sheets  measured  27  feet 
long,  20  feet  wide,  and  6  feet  thick.  The  average  thickness 
of  the  sheets  is  from  1  to  4  feet,  most  of  them  being  about  2 
feet  in  thickness. 

The  distance  of  the  quarry  from  ship  navigation  Is  only 
400  yards,  and  the  slope  is  5^  to  the  ri  /er.  A  good  road  has 
been  made  for  tlie  transportation  of  the  stone,  and  the  facilities 
for  ship  navigation  are  admirable. 

Near  the  river,  at  the  pomt,  this  rock  again  crops  out,  and 
nay  be  seen  standing  in  nearly  a  vertical  strata.  We  also  ob- 
served there  distinct  diluvial  marks  or  grooves,  upon  tlic  edges 
of  the  strata,  which  had  just  been  uncovered  of  soil.  Some  of 
them  are  }  inch  deep,  and  they  uniformly  run  North  and  South, 
while  the  gneiss  runs  N.  55^^  E.  and  S.  55^  W. 

From  this  pomt,  we  measured  the  extent  of  the  granite  up 
to  the  quarry,  kad  found  it  to  be  1500  feet  in  length.  The 
bill  .is  elevated  about  200  feet  above  the  level  of  the  sea,  so  it 
is  evident  that  there  is  an  ample  supply  of  building  materials  on 
this  spot.  The  rise  of  tide  in  the  river  is  said  to  be  from  1 3 
to  20  feet.  Ten  feet  from  the  granite  wharf,  the  water  is  from 
10  to  12  feet  deep. 

A  large  quantity  of  the  Edgecomb  granite  has  bee'  sent  to 
Portland,  where  it  has  been  used  in  building  the  Exchange. 
It  has  also  been  sent  to  New  Orleans.  It  is  certaialy  a 
beautiful  article,  and  by  suitable  care,  stones  of  an  uniform 
color  may  be  obtained  in  great  abundance.  Those  blocks  which 
contain  veins  of  lighter  colored  granite,  should  be  laid  aside,  since 
they  will  not  answer  for  the  fronts  of  buildmgs,  but  wiU  meet 
with  a  ready  sale  for  door  steps  and  posts. 

After  making  a  cursory  examination  of  the  vicinity  of  Wis- 
casset,  we  proceeded  to  Bath,  where  we  remained  several  days, 
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occupied  with  the  examinatioB  of  the  various  localities  of  valua- 
ble building  stones,  and  useful  and  curious  minerals  which 
abound  in  that  vicmity. 

There  are  several  quarries  of  granite,  which  are  exten- 
sively  wrought. 

Pitch-pine  hill  granite  quarry,  owned  by  Messrs.  Winslow 
and  Pratt,  was  opened  in  November,  1836,  and  has  been  in 
active  operation  ever  since.  The  rock  is  granite-gneiss,  and 
resembles  that  wrought  at  Hallowell.  It  works  well,  withstands 
the  action  of  the  weather,  and  meets  with  a  ready  sale.  After 
making  estimates  of  the  value  of  this  rock,  which  will  be  found  in 
another  part  of  the  report,  we  visited  Chandler's  quarry,  which 
is  of  a  similar  character  with  that  just  described. 

NEW  MEADOWS  QUARRT  IN  BRUNSWICK. 

This  quarry  is  situate  3  miles  West  from  Bath,  in  the  South 
comer  of  Brunswick,  at  Howard's  point.  The  rock  is  granite- 
gneiss,  of  good  quality,  and  like  the  Hallowell  stone,  has  a  few 
minute  red  garnets  scattered  through  its  mass,  which,  however, 
do  it  no  injury.  I  measured  the  extentof  the  rocks  fit  for  quar- 
rying, and  found  the  hill  to  be  about  85  feet  high,  and  it  extends 
North  and  South  90  rods,  and  to  the  same  distance  East  and 
West.  Nearly  one  half  of  this  area  may  be  successfully  quar- 
ried. 

The  present  openings  are  made  at  the  hoight  of  45  feet  above 
the  sea  level,  and  the  stone  is  dragged  to  the  coast  immedi- 
mediately  below,  where  there  is  deep  water,  so  that  it  is  readi- 
ly shipped  and  exported.  The  wharf  is  600  feet  from  the  quarry, 
and  the  slope  is  gentle.  During  the  present  year,  3000  tons 
of  pougb  stone  have  been  sent  to  the  Portland  break-water 
from  this  locality,  and  6000  tons  more  are  contracted  for,  to  be 
used  at  the  same  place. 

PHIPSBURO. 

We  visited  another  quarry,  }  a  mile  South  from  Capt.  Mo- 
ses Moriison's  house.  The  rock  is  granite-gneiss,  and  extends 
between  2  and  3  miles  North  and  South,  and  is  }  mile  wide. 
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This  rock  has  been  quarried  and  sent  to  Portland.  There 
are,  however,  some  improvements  to  be  made,  before  it  can 
be  wrought  to  advantage.  It  is  three  miles  from  the  waters 
of  the  New  Meadows  river.  There  is  also  a  considerable 
rise  of  land  between  the  quarry  and  the  river,  so  that  a  road 
must  be  prepared  for  the  easy  transportation  of  the  stone.  It 
u  estimated  that  a  road,  which  would  answer  the  purpose, 
would  not  cost  more  than  $300.  The  hill  is  about  150  feet 
U^  above  the  sea  level,  and  may  be  drained  to  the  depth  of 
60  feet  mto  the  low  land  around. 

While  I  was  employed  in  the  examination  of  these  quarries, 
I  sent  the  assistant  geologist  to  Parker's  Island,  for  the  purpose 
of  obtaining  some  specimens  of  the  magnificent  beryls,  which 
were  discovered  at  that  place,  some  years  smce,  by  Mr.  Abra- 
ham Hammatt,  of  Bath. 

We  then  went  to  Phipsburg  Basin,  and  obtained  some  good 
specimens  of  the  rare  minerak,  which  there  occur  in  the  lime- 
stone. Beautiful  yellow  crystals  of  cinnamon-stone  garnet, 
egeran,  pargasite,  axinite,  &c.,  abound. 

We  measured  the  extent  of  the  limestone,  and  visited  seve- 
ral granite  and  mica-slate  quarries,  in  the  vicinity. 

The  Phipsburg  limestone  is  abundant  and  valuable,  but  is  not 
at  present  wrought  to  any  considerable  extent.  There  seems 
to  be  but  one  difficulty  in  burning  it,  and  that  is,  that  much  of 
it  crumbles  in  the  fire.  Wood  is  also  rather  dear,  but  the  rock 
may  be  shipped,  and  burned  where  it  is  wanted,  by  means  of 
coal  dust.  It  is  a  valuable  article  for  agriculture,  since  it  is 
very  pure,  and  lies  convenient  for  transportation. 

The  limestone  breaks  out  again  in  the  woods  half  a  mile 
N.  E.  from  this  place,  where  there  are  numerous  caverns 
found  in  it,  which  were  produced  by  decay  of  the  rock  and 
the  action  of  water.  One  of  these  caverns  is  ten  or  fifteen 
feet  deep,  by  four  or  five  feet  in  height,  and  the  interior  is  cov- 
ered with  calcareous  tufa.  Those  who  may  visit  the  localities 
at  the  Basin,  in  order  to  obtain  specimens  of  the  beautiful  min- 
erals, which  we  have  discovered  there,  will  succeed  more  read- 
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ily  at  the  qimny  in  the  woods,  where  it  is  easj  to  obtun  spe- 
cimens of  egeran  and  garnet. 

The  Phipsburg  limestone  bed  runs  N.  E.  and  S.  W.  It  is 
46  feet  wide.  When  we  had  obtained  a  supply  of  specimens, 
and  had  collected  all  the  information  requured,  we  went  to  the 
village  of  Phipsburg,  where  we  were  miost  hospitably  enter- 
tained. 

Our  collections  were  put  on  board  the  Revenue  Boat,  which 
sailed  down  to  Small  Point  Harbor,  ii^ile  I  traveUed  then 
by  land,  for  the  purpose  of  examining  the  quarries  latdy  open- 
ed for  flagging  stones.  On  Bardett  Lowell's  estate,  an  open- 
ing has  recendy  been  made,  so  as  to  expose  the  strata  of  mica- 
slate,  and  slabs  have  have  been  split  out,  in  order  to  test  its 
quality.  It  was  found  to  be  too  soft  for  a  durable  stone,  and 
the  strata  were  too  much  curved.  Hence  the  quarry  has  been 
abandoned.  The  direction  of  the  strata  is  N.  15^  £.  dip  80^ 
Westerly.  A  little  to  the  Eastward  from  this  quarry,  another 
opening  has  been  made,  where  the  stone  is  of  good  quality. — 
A  number  of  platforms  have  been  obtained,  which  are  suitable 
for  flagging  stones. 

A  little  to  the  Eastward  of  this  locality,  occurs  another  bed 
of  mica  slate  of  a  more  compact  kind,  and  suitable  for  slabs  for 
sidewalks.  It  is  situate  upon  the  farm  of  Messrs.  Samuel 
and  John  Wildes,  and  has  been  operated  upon,  so  as  to  show 
the  quality  of  the  stone.  Slabs  15  feet  long,  5  feet  wide 
and  from  2  to  6  inches  in  thickness,  have  been  obtained.  The 
rock  is  composed  of  grains  of  quartz  and  stnall  plates  of  dark- 
green  or  black  mica,  with  a  few  disseminated  crystals  of  horn- 
blende. Mica  occurs  in  regular  layers,  so  that  the  stone  splits 
easily  to  the  required  thickness,  and  it  is  certainly  as  beautiful 
an  article,  though  not  quite  so  strong  as  that  from  Bolton,  (Ct.) 

It  will  be  noticed  that  a  long  vein  or  bed  of  granite  cuts 
through  the  mica-slate  at  this  quarry,  and  runs  N.  50^  £.  and  dips 
80^  W.  In  some  instances  the  strata  of  mica-slate  are  curv- 
ed into  semi-cylindrical  forms,  produced  evidently  by  the  up- 
heaving of  the  granite.  It  will  also  be  remarked,  that  the  hoBX 
flagging-stone  is  found  near  the  bed  of  granite,  and  it  is  highly 
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probable  that  the  s'ate  was  rendered  more  compact  and  solid 
by  the  intrusion  of  that  rock. 

The  extent  of  this  ledge  is  1  mile  in  length;  the  width  of  the 
strata  is  unknown.  It  is  elevated  about  150  feet  above  the  sea, 
and  can  be  drained  into  the  low  lands  around.  It  is  probable 
that  this  stone  will  be  wrought  advantageously,  since  it  is  a 
beautiful  variety,  and  an  article  of  value  in  our  cities.  The 
situation  of  the  quarry  is  three  quarters  of  a  mile  E.N.  E.  from 
Small  Point  Harbor,  and  two  miles  West  from  the  fort  on 
Hunnewell's  Point.  It  is  probable  that  by  making  openings 
elsewhere  upon  the  peninsula,  good  mica-^late  may  be  ob- 
tained. 

At  Portland  we  took  leave  of  the  Revenue  Boat,  and  trav- 
elled along  the  remaming  sea-coast  by  land,  stoppmg  long 
enoufgh  to  determine  the  character  of  the  differeut  rocks.  We 
first  made  an  excursion  to  Jewells  Island,  for  the  purpose  of  m- 
specting  the  copperas  and  alum  works,  which  have  been  estab- 
lished there.  These  substances  are  manufactured  from  the  py- 
ritiferous  slate.  The  sulphuret  of  iron  or  pyrites  decompo- 
nng,  forms  sulphate  of  iron  or  copperas,  and  the  remaming 
sulphuric  acid  imiting  to  the  slate,  or  alumina,  forms  sul- 
phate of  alumina,  to  which  salt  a  little  sulphate  of  potash  is 
added  to  form  alum.  There  is  a  considerable  difficulty  to 
overcome  in  working  this  rock,  for  it  contains  talc,  princi- 
pally composed  of  magnesia,  which  is  an  article  not  want- 
ed in  the  operation,  and  is  difficult  to  separate  from  the  alum. 

Jewel's  Island  has  long  been  a  place  of  some  celebrity,  on 
account  of  the  pyrites,  which  was  formerly  supposed  by  many  to 
be  gold,  silver,  or  an  indication  of  coal  mipes!  It  is  not  worth 
while  to  enter  into  the  history  of  the  various  absurd  operations, 
which  have  been  carried  on  here  by  ignorant  or  artful  impos- 
tors. 

The  pyritiferous  slate  on  this  island  occurs  disseminated 
b  the  rock  and  in  narrow  veins,  and  is  found  in  abundance  near 
the  alum  works.  There  are  two  dykes  of  greenstone-trap, 
which  cut  tlirough  the  slate,  and  run  E.  N.  E.  and  W.  S.  W. 
and  dip  to  the   S.  S.  W.  60^     It  is  probable  that   these 
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djkes  hare  hod  some  influence  in  char^g  the  state  wi 
rites,  aiDce  we  generallj  find  the  mineral  near  rocks  < 
character.  These  dykes  no  not  appear  continuous  wttl 
upon  Cape  Elizabeth,  for  that  place  bears  8.  W.  bj  S 
JewePs  Island,  and  it  is  more  likely  that  they  run 
the  main  land  just  below  Portland  Light. 

The  following  wood  cut  gives  the  outlines  of  Cape  Eli 
as  seen  to  the  W.  The  rocks  are  entirely  composed  t^ 
ified  talcose  slate,  with  two  large  dykes  of  trap  cutting  tl 
its  mass.  The  talcose  slate  is  here  remnrkable  for  b] 
into  long  masses  which  are  used  like  rails  for  walls  and  f 


UfUlM,  tifmdiii  Wat. 


On  Crotch  Island  are  numerous  clefts  in  the  talcose 
filled  with  veins  and  crystals  of  quartz.  The  straU  r 
52"  K.  and  dip  E.  by  S.  75^.  A  trap  dyke  here  a 
lersects  the  strata,  and  runs  S.  W.  by  W. 

We  ran  close  under  a  number  of  islands  which  are  gei 
composed  of  similar  rocks  to  those'above  described. 

Returning  to  Portland,  we  engaged  a  horse  and  wagi 
otu-  cruise  Westward,  and  travelled  along  the  margin 
sea  to  Kittery  Point  in  York,  stopping  at  those  places  ■ 
the  rocks  could  be  seen,  and  obtaining  specimens.  B 
section  I  was  also  desirous   of  completing  our  outline  sor 
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the  sea-coast  of  Maine,  so  as  to  record  the  various  rocks,  upon 
a  map  prepared  for  that  purpose. 

The  rocks  extending  entirely  from  Portland  and  Cape  Eliz- 
abeth, to  Saco,  are  composed  of  the  various  slates  which  I  have 
formerly  described  as  metamorphic,  or  such  as  have  undergone 
changes  in  their  structure,  and  chemical  and  mineralogical  com- 
position, from  the  agency  of  heat,  which  emanated  from  the  ig- 
neous rocks  below.  Thus  it  will  be  seen  that  the  argilla- 
ceous slate-rocks  insensibly  and  gradually  change  into  mica- 
slate,  as  they  come  in  contact  with  granite,  and  where  they  con- 
tain magnesia,  they  become  talcose  slates,  and  so  in  accordance 
with  their  chemical  composition,  and  the  laws  of  igneous  action. 
Since  this  subject  will  be  more  fully  explained  hereafter,  I  shall 
now  refrain  from  theoretical  inferences  excepting  when  called 
upon  to  assign  the  rationale  of  the  phenomena  which  I  record. 

In  Scarboro'  the  strata  of  talcose  slates  run  N.  N.  E.  and 
8.  S.  W.  and  dip  W.  N.  W.  70^  Scattered  cryslab  of  iron 
pyrites  occur  in  it  here  and  there,  and  it  is  occasionally  glazed 
with  plumbago  or  graphite,  hence  it  has  been  vainly  imagined 
that  coal  would  be  found  in  this  rock. 

Near  the  brook  crossed  by  the  road  to  Saco,  may  be  seen 
numerous  diluvial  scratches  which  appear  upon  the  surface  of 
slate,  and  run  from  N.  5^  W.  to  S.  5^  E.  coinciding  very 
nearly  with  the  direction  of  the  grooves  before  noticed.  On 
the  right  hand  side  of  the  road  to  Saco,  there  are  two  trap- 
dykes,  one  of  which  is  2  and  the  other  4  feet  wide.  At  Saco, 
we  examined  a  locality  where  a  little  bog  iron  ore  has  been 
found  on  the  land  of  Mr.  Wm.  Cutis,  1  mile  N.  W.  from 
the  village. 

On  reaching  the  town  of  Biddeford,  a  little  West  of  the  Sa- 
co river,  the  granite  is  seen  to  protrude  from  below  the  slate- 
rocks,  which  are  altered  in  the  manner  to  which  I  have  former- 
ly aUuded.  Here  the  argillaceous  slate  may  be  seen  to  pass 
directly  into  mica  slate,  where  the  two  rocks  come  in  contact. 
In  one  place  the  granite  is  seen  protruding  directly  through  the 
strata. 

A  beautiful  dark  colored  granite  occurs  upon  the  estate  of 
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iog  to  its  inequality  of  shades  it  may  perhaps  I 
furuish  a  large  supply  of  udrormly  colored  stc 
locality.  No  quarries  have  yet  beea  opened  thi 
is  DOW  impossihle  to  decide  this  question,  sinct 
rock  is  still  covered  with  soil.  The  area  of  Hill' 
is  nearly  10  acres  aod  the  rock  shews  itself  io  14 
ces  on  the  farm.  Blocks  of  good  stone  from  4  U 
by  4  feet  in  width,  and  1  foot  in  thickness,  have 
obtained.  I  am  of  opinion  that  this  locality  will  fi 
liful  building-material,  but  not  in  large  quantiti 
land  13  noi  elevated  sufficiently  for  the  purpo: 
hard  kind  of  slate  passing  into  fine  quartz  rock 
on  this  fum. 

KENNEBUNR. 

Proceedingwe3tward,ournexlobject  was  toexat 
ite  on  the  sea-coast,  at  the  Ocean  Quarry,  Kennebun 
dark  colored  variety,  with  a  hard  white  felspar  i 
ca  well  mixed,  and  it  is  of  the  same  variety  as  that  ^ 
Kennebunk  U.  S-  Quarry.  It  forms  a  mass  risu 
30  feet  above  high  water,  and  runs  back   under 
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Goose  Rocks  of  Cape  Porpoise.  The  land  is  elevated  about 
SO  or  40  feet,  and  slopes  gradually  to  the  sea.  In  order  that 
this  rock  may  be  transported  directly  to  the  sea-shore,  a  road 
18  required  across  the  marsh,  which  should  cost  from  2  to  $300. 
Since  it  would  be  difficult  to  drain  cheaply  below  the  depth  of 
20  feet,  I  doubt  if  this  quarry  can  be  wrought  extensively. 

The  U.  S.  quarry  in  Kennebunk,  belonging  to  a  company,  has 
been  opened  to  a  considerable  extent.  The  granite  is  of  a  dark 
color,  owing  to  an  abundance  of  black  mica  which  is  well  mixed 
with  the  other  mineral  components.  Its  felspar  is  remarkably 
hard,  transparent  and  white,  and  breaks  with  a  glassy  fracture. 
The  quartz  is  in  comparatively  small  proportion.  It  is  owing 
to  the  hardness  of  the  felspar  that  the  rock  is  so  firm  in  its 
texture.  There  is  a  little  sphene,  an  ore  of  titanium,  scat- 
tered through  it  in  minute  wedge-shaped  crystals.  This  min- 
eral, however,  does  no  harm,  since  it  does  not  decompose. 
There  are  a  few  minute  cystals  of  iron  pyrites  scattered  through 
the  rock,  and  generally  in  contact  with  the  mica.  Owing, 
however,  to  the  dark  color  of  the  stone,  the  spots  produced  by 
Its  decomposition  do  not  become  apparent,  as  may  be  seen  in 
many  of  the  buildings  where  it  has  been  used.  The  hardness 
of  the  felspar  crystals  also  prevents  the  action  of  pyrites  on 
the  rock,  since  its  cohesive  force  would  retard  chemical  de- 
composition. 

This  quarry  is  elevated  75  feet  above  the  sea-level,  and  is  3 
miles  from  the  wharf  at  Kennebunk-port,  where  the  stone  is 
shipped. 

The  following  measurements  were  made  of  the  present  extent 
of  the  openings  which  are  now  wrought.  First  quarry,  50  feet 
wide,  15  ft  deep.  The  second,  at  the  canal,  75  ft  wide,  10  ft  deep. 
It  is  not  found  convenient  at  present  to  drain  the  quarries  below 
the  depth  of  20  feet.  A  decomposing  dyke  of  a  peculiar  kind  of 
trap-rock,  which  is  easily  extracted,  materially  aids  the  drainage. 
TMs  dyke  is  6  feet  wide,  and  runs  N.  55^  W.  When  it  was 
discovered,  it  was  found  to  have  decomposed  to  the  depth  of 
12  feet,  and  the  ravme  was  filled  with  diluvial  boulders  and  soil. 
This  dyke  forms  a  good  ^'heading"  for  the  quarry,  and  advan- 
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tage  is  taken  of  it  for  that  purpose.     One  of  the  blocks  of  stable 
which  has  been  split  off  from  this  head  by  means  of  drill  holes 
and  wedges,  measures  28  feet  long,  6|  feet  wide,  4}  feet  tUct 
and  weighs  64  tons. 

Enormous  quantities  of  rough-split  and  hammered  stone  lie 
around  the  quarry  and  on  the  company's  wharf,  at  the  Port. 

No  less  than  2000  cubic  feet  have  been  exported  and  sold 
at  New  York  during  the  past  summer. 

It  is  well  known  that  a  thriving  trade  is  carried  on  in  Keime- 
bunk  from  sales  of  granite,  and  that  many  hands  are  constandj 
employed  in  the  work. 

At  the  Port,  near  the  Granite  Company's  wharf,  raqr  be 
seen  a  large  trap-dyke,  which  cuts  througli  mica-slate  and  runs 
N.  E.  by  E. 

On  tlie  road  from  the  Port  to  Kennebunk  village  occur  a  greit 
number  of  dykes,  which  cut  through  the  strata  of  mica-sbte 
in  a  N.  £.  by  N.,  and  S.  W.  by  8.  direction.  One  of  them 
is  50  feet  wide,  and  may  be  traced  to  a  great  distance  through 
the  fields   on  either  hand. 

Some  very  curious  reticulated  veins  of  blue  quartz  occur  in  the 
mica-slate  on  this  road,  and  were  probably  formed  at  the 
time,  when  the  neighboring  dyke  was  thrown  up.  [See  wood 
cut.] 
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On  the  sea-shore  at  Kennebunk,  we  observed  a  great  number 
of  curious  dykes  which  have  been  thrown  up  through  the 
granite,  and  a  peculiar  kind  of  green  and  blue  hardened  slate. 
Some  of  them  have  evidently  been  dislocated  or  broken,  since 
they  were  injected  and  hardened,  and  other  dykes  cut  across 
them  in  such  a  manner  as  to  shew  two  distinct  eruptions.  The 
general  direction  in  which  the  main  dykes  rim  is  E.  N.  E. 
ffidW.  S.  W.,  while  the  cross  dykes  run  North  and  South. 
IshaU  presently  be  enabled  to  show  three  or  four  distinct  e- 
pochs  in  the  eruption  of  these  igneous  rocks. 

It  will  be  observed  that  the  slate-rocks,  where  they  are  inter- 
sected by  trap-dykes,  are  hardened  into  a  kind  of  green  flinty 
sbte,  while  more  remote  from  them,  the  slate  is  less  hard,  and 
hiB  the  appearance  of  novaculite,  or  hone-stone,  presenting 
Tuious  stripes  of  blue,  brown,  and  green  colors,  which  run  in 
the  direction  ofthe  strata.  It  is  here  too  hard  for  hones  and 
dl-8tones. 

Several  specimens  of  rose  quartz  were  shown  me  which 
were  obtained  at  Cape  Porpoise. 

Learning  that  Daniel  Sewall,  Esq.,  a  gentleman  of  science 
nd  an  accurate  observer,  was  in  the  habit  of  keeping  a  register 
of  his  barometer  and  thermometer,  for  meteorological  purposes, 
I  took  occasion  to  request  his  services  in  behalf  of  the  State, 
when  he  most  cheerfully  complied  with  my  request,  and  has 
since  furnished  me  with  a  very  neat  and  well  arranged  meteo- 
rological table,  which  is  laid  before  you  in  the  present  report. 

Leaving  Kennebunk,  we  continued  our  route  to  Wells. 
The  rocks  which  crop  out  here  and  there  through  the  soil,  are 
strata  of  indurated  slate,  cut  by  numerous  trap-dykes,  some  of 
which  are  porphyritic  with  crystals  of  felspar.  A  little  bog 
iron  ore  is  found  in  Wells,  and  slate-rocks  abounding  in  pyrites 
also  occur.  The  soil  is  generally  sandy,  and  was  evidently  de- 
rived from  decomposed  granite. 

Half  a  mile  West  from  MaxwelPs  hotel,  we  examined  a 
hill  of  sienite,  which  extends  N.  E.  and  S.  W.  J  mile,  and  \ 
mfle  in  a  N.  W.  and  S.  E.  direction,  and  rises  70  feet  above 
the  sea-level.     This  sienite  is  composed  of  a  deep  bluish-green 
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felspar,  colored  by  thepFotoxideofinm,  black  crystals  ofhwn- 
blende,  and  a  little  quartz.  It  contum,  in  every  place  where, 
we  could  examine  it,  so  much  iron-pyrites,  as  to  causeits  rapid 
decomposition,  which  destroys  its  value,  as  a  buildii^materiaL 
It  is  certainly  worth  while  to  explore  it  more  extensively, 
but  it  cannot  be  done  without  considerable' labor,  since  its  sur- 
face is  always  decomposed,  presenting  a  deep  brown  color,  while 
ii3"sap,"asthequarry'meiicallit,  extends  into  the  stone,  to  the. 
depth  of  8  or  10  inches  Irom  the  surface.  There  is  one  place 
where  a  block  may  be  split  off  for  trial,  to  the  extent  of  81  feet, 
in  length,  by  6  feet  in  thickness,  and  this  may  be  done  at  little 
expense,  and  will  show  its  quality,  where  it  has  not  been  afiect- 
ed  by  the  weather.  Should  it  prove  to  be  of  good  quality,  it  can 
be  advantageously  quarried,  since  it  is  but  |  mile  from  the  sea-  . 
shore,  and  the  slope  of  land  is  gradual. 

On  the  road  from  Wells  to  York,  we  met  with  numerous 
trap'dykes  of  great  dimensions,  which  generally  traverse  the 
slate-rocks  in  a  N.  E.  by  E.  and  S-   W.  by  W.  direction, ,. 
and  are  mostly  of  the  porphyrilic  vaiieiy. 


There  are  many  singularly  obscure  rocks  in  this  town, 
and  every  variety  of  metamorphosis  which  slate  rocks  can 
undergo,  may  be  observed.  Sienite  veins  and  trap  dykes, 
of  various  ages,   occur  in  great  numbers,  cutting  across  the 
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Strata,  and  furnishing  an  index  to  their  history.  One  of  the 
sienite  veins  runs  N.  E.  and  S.  W.,  and  is  seen  intersecting 
the  indurated  slate.  This  vein  is  again  cut  off  by  a  small  trap 
dyke,  running  N.  and  S.,  which  is  a  lateral  dyke  belonging  to  a 
larger  one  to  the  north,  which  is  3  feet  wide,  and  runs  N. 
E.  by  E.  and  S.  W.  by  S.,  and  dips  70®  N.  W.  The 
slate  is  extremely  hard,  and  non-fissile,  and  is  striped  with 
blue  and  brown  colors. 

The  most  remarkable  phenomena  may  be  seen  at  Bald  Head, 
a  singular  promontory  which  runs  out  into  the  sea,  presenting 
a  huge  overhanging  mass  of  rocks,  against  which  the  ocean 
waves  dash  with  tremendous  fury.  These  rocks  are  com- 
posed of  a  most  beautiful  variety  of  striped  novaculite,  or 
bone-slate,  the  strata  of  which  are  cut  through  by  an  infinity 
of  dykes.  There  are  also  a  great  number  of  veins  of  milk- 
white  quartz,  which  traverse  the  strata.  The  hone-slate  runs 
N.  E.  and  S.  W.  and  dips  80^  N.  W.  It  is  a  valuable 
material  for  fine  hones  and  oil-stones,  and  remote  from  the 
intersecting  dykes,  it  is  soft  enough  for  this  purpose,  while  near 
them,  it  is  so  hard  and  flinty,  that  it  will  not  answer,  except- 
ing for  the  hardest  kind  of  whet-stones,  used  in  sharpening 
lancets  and  other  fine  instruments. 

Our  excursion  to  Bald  Head  was  exceedingly  instructive, 
since  we  there  discovered  the  relative  ages  of  most  of  the  trap- 
dykes,  the  directions  of  which  we  had  before  been  accurately 
recording,  knowing  that  if  we  put  down  exactly  what  we  found 
m  nature,  some  useful  instruction  would  certainly  result. — 
Here,  then,  to  our  surprise  and  gratification,  we  met  with  abso- 
lute proof  of  their  different  ages,  a  result  which  I  had  only  ho- 
ped to  have  obtained  after  a  long  research.  This  locality 
solved  at  once,  by  absolute  demonstration,  this  important 
problem;  for  here  we  saw  the  various  dykes  cutting  across  each 
other,  in  such  a  manner,  as  to  prove  their  several  different 
eruptions.  It  will  be  seen  in  the  following  diagrams,  how 
three  distinct  intersections  are  presented. 
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Tbe  first  eruption  was  that  of  the  porphyntic  greenstone- 
trap,  (I)  which  was  thrown  up  in  the  form  of  large  dykes,  after 
the  consolidation  of  the  slate-rocks,  mi  run  N.  55''  E. 

The  second  series  (2)  cut  (he  porphyritic  dyjces  off  in  the 
above  manner,  and  even  dislocated  them,  and  turned  one 
portion  of  the  older  dyke  out  of  place.  They  run  N.  E.  and 
S-  W.,  but  are  quite  irregular. 

The  third  cutting  (3)  is  effected  by  another  series  of  dykes  of 
a  browo  scoriacious  trap,  which  cuts  off  the  second  series;  hence 
we  have  three  distinct  eruptions  of  these  rocks,  each  taking 
place  after  the  consolidation  of  the  preceding  series. 

We  have  recorded,  also,  several  other  series  of  dykes,  dif- 
fering in  direction  from  those,  and  hence  we  may  now  confi- 
dently affirm,  that  four  or  five  distinct  eruptions  of  molten  trap- 
rocks  have  burst  through  the  strata  of  Maine. 

Persons  unacquainted  with  the  science  of  geology,  will  per- 
liaps  ask,  what  use  it  is  to  observe  and  record  such  obser- 
vations as  these,  since  the  trap-rocks  are  seldom  of  any  com- 
mercial value  ?  I  reply,  that  all  facts  in  nature  are  useful,  to  an 
extern  we  do  not  at  first  apprehend.  These  discoveries  advance 
the  science  a  step  farther  in  its  progress,  and  who  will  venltire 
to  calculate  the  importance  of  the  results,  which  will  follow  ? 
Any  fact  which  throws  light  on  the  history  of  the  great 
rock  formadoDs  of  the  earth,  is  of  immense  value,  and  may 
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serve  as  the  means  of  many  very  important  discoreries  of  valu- 
able minerals.  Even  the  little  infonnation  which  the  Cornish 
nines  in  England  have  given,  respecting  the  intrusion  of  the 
dj'kes,  serves  there  as  a  clew  to  the  discovery  of  valuable 
veins  of  copper,  tin  and  iron  ores.  Such  will  he  the  result  in 
Uaine,  and  to  as  much  greater  extent  as  the  facts  are  well  ob- 
served and  recorded  for  future  reference. 

It  will  be  remembered,  that  around  the  shores  of  Lubec  bay, 
we  generally  found  veins  of  lead,  zinc  and  copper  ores,  directly 
beside  the  dykes  ;  and  m  Nova  Scotia  likewise,  the  most 
valuable  beds  of  iron  ore  are  found  in  the  immediate  vicinity 
of  sunilar  rocks,  while  at  Cape  Dor,  in  the  same  province,  we 
God  an  abimdance  of  rounded  (evidently  once  molten)  masses 
of  copper,  in  the  mixture  of  trap-rocks  with  the  new  red  sand- 
none. 

Let  us,  then,  carefully  record  all  facts  which  we  discover, 
and  look  confidently  forward  for  some  useful  result.  Already 
we  are  enabled  to  account  for  the  abundance  of  pyrites,  or  sul- 
pburet  of  iron,  in  the  slate-rocks  of  Maine,  by  the  effects  produ- 
ced upon  them  duringthe  protrusionof  molten  rocks  frombelow. 

One  of  the  widest  dykes  at  Bald  Head,  measured  55  feet 
in  width,  and  they  extend  to  a  great  distance  in  the  directions 
N.  60"  E.  and  8  60°  W  The  smaller  measure  from  1  to  6, 
6  and  10  feet  in  width 


Tnp.d]>kM  of  R*o  enipllaiu,  Buld  ttoMl,  Toik. 

Abm  collecting  a  series  \of  specimens,  illustrative  of  the 
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phenomem  which  we  had  observed,  we  set  out  for  «d  excur- 
sioo  to  the  Agameaticus  Mountains,  in  company  with  Cc4. 
Brooks  and  Mr.  Emerson,  who  kindly  tendered  us  their  assist- 
ance. Agamenticus  hills  ore  three  in  number,  and  are  distm- 
guished  by  thmr  numerals,  1,  2  and  3,  the  highest  heii^No.  1. 
To  this  mountain  we  directed  our  course,  after  ascertaining  the 
height  of  the  barometer  at  the  sea-level,  one  chief  object  being 
to  determine  the  altitude  of  these  mountains,  which  form  con- 
spicuous objects  for  the  guidance  of  the  navigator. 

By  inspecting  our  barometrical  tables,  it  will  be  seen, 
that  the  sea-level  barometer  stood  at  30.300  inches,  tempera- 
ture of  tlje  instrument  being  62*.  On  the  summit  of  the  high- 
est moobiain,  it  stood  at  39.567  bches,  temperature  69*. 
Calculating  from  the  elements,  we  have  for  the  altitude  of  the 
mountain  673  feet  above  the  sea-level.  From  its  summit, 
we  have  a  beautiful  panoramic  view  of  the  sea,  and  of  the  sur- 
rounding country.  Boon  Island  is  seen  to  the  8.  59*  E. 
Cape  Porpoise,  N.  75='  E.     York  meeting-house,  S.  11*  E. 


Agamenticus  is  composed  entirely  of  sienite  rocks,  but 
sbce  they  have  not  been  quarried,  and  it  is  extremely  difficult 
to   obtain   a  Uii  sample   of  the  rock,   without  blasting,  we 
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were  not  able  to  form  a  correct  estimate  of  its  value,  as  a  build- 
ing material.  It  is  also  probable,  that  even  were  the  stone  found 
of  excellent  qualities,  that  it  cannot  be  transported  to  the  har- 
bor, at  a  sufficiently  low  price  to  render  quarrying  profitable. 
Leaving  the  first  peak,  we  travelled  to  Agamenticus  No.  2, 
where  the  barometer  stood,  at  4,  P.  M.=:29.636  inches,  tem- 
perature=62^.     Height  of  the  mountain  is  525  feet. 

Black  oxide  of  manganese  and  bog  iron  ore,  are  found  in 
small  quantity  at  the  mountain's  base,  and  have  been  mistaken  for 
indications  of  coal.  It  is  hardly  necessary  to  state,  after 
giving  an  account  of  the  geology  of  the  country  around,  that  it 
is  utterly  impossible  for  coal  to  occur  there,  since  the  whole 
•mass  of  rocks  are  aggregates  produced  by  fire. 

KITTERT  POINT. 

This  promontory  forms  the  extreme  Western  boundary  of 
Maine,  and  is  directly  opposite  Fort  Constitution  upon  New 
Castle  Point  in  New  Hampshire.  The  rocks  are  indurated 
Tirielpes  of  argillaceous  passing  into  micaceous  slates,  which 
run  N.  70^  E-  and  dip  N.  W.  by  W.  65^  Several  trap  dykes 
cut  through  the  strata,  and  nearly  coincide  with  their  direction. 
The  only  simple  minerals  found  there  are  quartz  and  iron  py- 
rites, which  occur  in  veins  or  in  scattered  crystals.  The  slate 
is  a  solid  material  for  rude  architecture,  and  is  suitable  for 
wharves,  breakwaters,  stone  walls,  and  perhaps  for  flagging- 
stones,  but  since  it  has  never  been  quarried,  I  do  not  know 
whether  it  will  split  true  enough  for  the  latter  purpose. 

After  examining  this  point  we  crossed  over  to  Portsmouth, 
and  the  next  day  set  out  for  our  section  along  the  western  boun- 
dary of  the  state. 

Travelling  up  beside  the  river  to  Berwick,  along  the  State 
line  to  Newfield,  we  noted  on  our  map  the  various  rocks  which 
were  traversed.  I  had  previously  made  several  excursions  to 
the  White  Mountains,  and  knowing  the  character  of  the  rocks 
above  Newfield,  did  not  think  it  needful  for  our  immediate  pur- 
pose to  proceed  further  up  the  New  Hampshire  boundary.  I 
then  took  a  Hne  of  observations  from  Newfield,  eastward  to  Au- 
gusu. 
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At  South  Berwick  occurs  a  bed  of  the  upper  tertiary  ckfi 
like  that  at  Bangor,  and  contains  similar  fossils.  This  deposit 
is  elevated  40  or  50  feet  above  the  level  of  the  river  in  Ber- 
wick, or  about  100  feet  above  the  level  of  the  sea. 

North  from  Berwick  the  soil  becomes  more  sandy,  and  evi- 
dently resulted  from  the  decomposition  of  granite  rocks,  since 
it  is  full  of  spangles  of  mica,  and  the  other  ingredients  of  gran- 
ite. 

On  Salmon  river,  at  the  falls  near  the  factory,  may  be  seen 
slate-rocks,  like  those  noticed  at  Kittery  Point.  The  strata 
are  contorted,  but  run  generally  N.  E.  by  N.  and  S.  W.  by 
S.  and  dip  E.  S.  E.  70«  a  80^. 

Salmon  Falls  are  produced  by  the  ledges  of  this  rock,  and 
the  river  rushes  down  over  their  out-cropping  edges,  with  great 
force,  and  whirls  its  foaming  waters  over  their  rough  and  craggy 
surface.  The  first  pitch  of  water  is  14  feet,  the  second  is  20 
feet  fall. 

A  new  and  elegant  factory  has  just  been  erected  on  the  N. 
Hampshire  side,  upon  the  ruins  of  one'  which  formerly  stood 
on  the  spot,  and  was  destroyed  by  fire  three  years*  ago. 

We  were  informed,  that  bog  iron  ore  is  found  about  a 
mile  West  from  the  factory,  but  we  thought  it  would  be 
unnecessary  for  us  to  explore  it,  since  It  is  beyond  the  lim- 
its of  Maine,  and  would  not,  if  wrought,  be  carried  through  her 
territory. 

Proceeding  onward,  we  found  mica  slate,  of  good  quality, 
for  flagging-stone,  on  the  road  to  Lebanon.  Boulders  of  gran- 
ite occur  abundantly  in  the  soil.  Lebanon  is  an  elevated  ta- 
ble land,  or  extensive  plain,  attaining  an  altitude  of  515  feet 
above  the  sea-level,  and  composed  of  a  poor  sandy  soil  devoid 
of  any  clay  substratum.  Here  and  there  occurs  a  hard  pan  of 
gravel  cemented  by  means  of  bog  iron  ore,  which  serves  in 
some  measure  to  compensate  for  the  absence  of  clay,  retaining 
the  water  and  nutritive  matters  within  reach  of  the  plants. — 
This  whole  district  is  almost  entirely  devoid  of  forest  trees, 
and  the  soil  is  very  sterile.     Indian  oq|p  here  and  there  grows. 
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but  it  is  generally  short  and  feeble.  There  are  but  very  few 
spots  m  this  district  where  any  compensation  is  made  by  the 
soil,  for  the  labor  bestowed  upon  it,  and  the  people,  generally, 
have  great  difficulty  m  supporting  themselves  by  farming. 
Wood  is  also  scarce  and  dear,  which  shows  improvidence  in 
the  first  settlers,  who  destroyed  the  native  forest  trees,  the  only 
produce  which  can  advantageously  grow  on  such  soil. 

From  the  elevated  lands  of  Lebanon,  it  is  said  that  the  sea 
may  be  discovered  on  a  clear  morning;  but  we  were  not  so 
fortunate  as  to  have  a  good  view,  on  account  of  the  fog  which 
lay  in  the  horizon,  and  appeared  like  a  boundless  ocean,  while 
m  the  interior,  the  hills  on  Salmon  river,  the  plain  of  Roches-) 
ter,  and  the  Bonny-big  hills  of  Sanford  appeared  like  islands 
seen  in  its  midst. 

The  only  rocks  in  place,  at  Lebanon,  are  alum  and  mi- 
ca slate,  the  former  being  the  result  of  decomposition  of 
pjrrites.  The  mica  slate  nms  N.  and  S.  and  dips  60°  W. 
This  rock  is  a  handsome  material  for  side-walks,  and  sheets  of 
proper  dimension,  will  sell  in  Boston  for  33  cents  per 
superficial  foot.  The  cost  of  transportation  to  Portsmouth  is 
estimated  at  $4  per  ton,  the  distance  being  30  miles. 

On  the  road  to  Acton,  we  observed  granite  rocks,  of  a 
coarse  variety  in  place,  farther  on  we  came  to  mica  slate 
charged  with  pyrites,  and  cut  through  by  a  dyke  15  inches 
wide,  running  N.  £.  and  S.  W.  Near  Shapleigh,  we  came  to 
good  mica  slate,  suitable  for  flagging-stones.  The  strata  of 
this  rock  are  cut  by  several  coarse  granite  vems. 

ACTON. 

The  soil  in  this  vicinity  appears  to  have  been  derived  from 
the  decomposition  of  granite-rocks.  It  produces  about  15 
bushels  of  rye  to  the  acre,  and  about  25  bushels  of  indian  corn. 

On  reaching  Newfield,  I  called  upon  Dr.  L.  J.  Ham,  who 
kindly  volunteered  his  assistance  during  our  stay  in  that  place. 
With  him  we«visited  the  iron  foundry  at  Shapleigh,  on  the  cor- 
ner of  Newfield,  and  examined  the  extent  of  the  ore  which  is 
found  in  that  vicinity.     The  bog  iron  ore  is  found  upon  the  lit- 
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tie  Ossipee  river,  in  Newfield,  and  is  of  a  very  good  quality, 
yielding  from  40  to  45  per  cent,  of  excellent  cast  iron.  It  oc- 
curs at  the  head  of  a  pond  South  West  from  the  furnace,  in  a 
peat  swamp.  Of  this  low  land,  about  15  acres  belong  to  the 
iron  company,  and  the  ore  has  been  traced  about  100  yards 
back  from  the  South  bank  of  the  river.  Its  longitudmal  di- 
mensions have  not  yet  been  ascertained,  but  it  appears  to  be  a 
very  extensive  deposit.  The  order  of  layers  I  found  to  be  as 
follows. 

A  thin  layer  of  peat  occurs  on  the  surface,  below  which  there 

are  of 

Shot  ore,    8  inches; 
Pan     "     14      " 

The  bottom  is  white  siliceous  sand. 

Three  men  can  dig  7  or  8  tons  of  the  ore  per  diem,  and  de- 
liver it  at  the  works. 

The  furnace  was  erected  last  year,  under  the  direction  of 
Mr.  Thomas  Bates,  of  Bridgwater,  Mass.  It  is  of  small 
size,  and  cost  but  $11,000.  It  was  put  in  blast  on  the 
9th  of  August,  1837,  and  has  furnished  about  IJ  tons  of  iron 
per  diem.  The  works  appear  to  be  profitable  to  those  con- 
cerned, and  will  be  prosecuted  vigorously.  .  Formerly,  sea- 
shells  were  carried  from  the  coast,  to  supply  the  furnace  with 
lime  for  a  flux,  but  since  that  time,  limestone  sufficiently  good 
for  the  purpose  has  been  discovered  in  abundance,  in  the  im- 
mediate vicinity,  and  will  save  the  expense  of  transportmg 
shells.  The  furnace  is  36  miles  from  Portland,  24  miles  from 
Wells,  and  25  from  Kennebimk.  The  iron  will  be  sent  to 
Boston  by  the  way  of  Wells  or  Kennebimk. 

I  shall  give  the  statistics  of  this  foundry  in  a  subsequent 
chapter,  and  therefore  dismiss  the  subject  for  the  present  with 
this  remark,  that  it  is  highly  probable,  that  many  immense  and 
valuable  beds  of  bog  iron  ore  lie  concealed  in  the  low  lands 
and  swamps  of  Maine,  and  that  it  will  be  of  grejat  importance  to 
the  State,  to  have  them  discovered  and  wrought.  I  beg  leave, 
therefore,  to  call  the  attention  of  those  interested  in  this  busi- 
siness,  to  the  lands  into  which  flow  ferruginous  waters  from 
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the  pyritiferous  slate-rocks,  so  abundant  in  the  State,  since  bog 
iron  ore  is  constantly  and  rapidly  forming  in  such  places^  and 
many  deposits  may  be  found  sufficiently  extensive  to  war- 
rant the   erection  of  blast  furnaces. 

The  manner  in  which  these  deposits  form,  may  be  seen  at  a 
glance,  in  looking  upon  the  rusty  sediment  which  is  deposited 
by  springs,  which  run  out  from  the  hill-side,  and  deposit  iron 
ore  in  the  meadows  below.  On  looking  at  the  ferrmginous 
springs  of  Bluehill,  or  at  Castine,it  may  be  seen  how  rapid  this 
deposition  takes  place. 

It  is  evident,  from  the  number  of  specimens  brought  to 
Augusta  by  members  of  the  Legislature,  that  this  ore  is  wide- 
ly spread  in  the  soil  of  Maine,  while  m  many  places  it 
occurs  in  so  large  beds,  as  to  prove  valuable  to  the  country. 
In  exploring  the  extent  of  a  bed  of  bog  iron,  you  have  to  as- 
certain its  length,  width  and  depth,  by  which  yp^  may  calculate 
its  cubic  measure.  If  two  lines  are  run  crossing  at  right  an- 
gles, through  the  midst  of  the  deposit,  and  the  depth  of  ore  is 
sounded  by  digging,  and  by  the  iron  bar,  there  will  be  no  diffi- 
culty in  making  a  fair  estimate. 

Any  locality  which  can  keep  a  furnace  supplied  with  from 
two  to  three  tons  of  the  ore  per  diem,  may  be  deemed  ample 
for  the  purpose,  and  allowing  that  other  things  are  favorable.  Iron 
may  be  made  profitable.  In  general,  charcoal  should  not 
cost  more  than  6  cents  per  bushel,  at  the  furnace,  and  frequent- 
ly it  can  be  furnished  for  half  that  price.  It  is  also  important 
that  water  power  should  be  at  hand,  to  blow  the  furnace  bel- 
lows— sometimes  however,  steam  power  may  be  used  instead. 

After  examining  the  Newfield  Iron  Works,  and  obtaining  all 
the  statistical  information  in  our  power,  we  visited  Thyng's 
mountain,  on  the  summit  of  which  occurs  a  large  trap  dyke, 
which  has  been  mi3taken  for  a  vein  of  iron  ore.  This  mountain 
is  not  less  than  1700  feet  above  the  sea-level,  and  is  composed 
of  sienite  rocks.  The  dyke  which  cuts  through  the  mountam, 
mns  N.  E.  by  E.  and  S.  W.  by  S.,  and  is  30  feet  wide.  It 
runs  across  another  hill  and  continues  its  course  towards  the 
iron  furnace,  where  it  again  makes  it  appearance.     From   the 
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summit  of  this  mountam  we  have  a  ms^ificent  view  of  the  Al- 
pine country  around — Ossipee,  Davis,  Bonds,  and  several  oth- 
er high  mountains  are  seen  nearly  on  a  level  with  this  peak. 

Davis'  mountain  is  composed  of  granite  rocks,  and  on  its 
sides  occurs  the  gneiss  which  alternates  with  numerous  narrow 
beds  of  granular  carbonate  of  lime.  This  limestone  by  disin- 
tegration serves  to  enrich  the  neighboring  soil,  and  if  burned, 
would  form  a  most  valuable  manure.  Arsenical  pyrites  abounds 
in  the  granite,   occurring  in  narrow  veins. 

Bond's  mountain  is  also  composed  of  granite,  and  there  are 
found  numerous  veins  of  arsenical  iron  which  has  been  frequent- 
ly mistaken  for  silver  ore.  It  is  a  mineral  of  some  value,  as  it 
is  a  rich  ore  of  arsenic,  and  may  be  used  in  the  process  for  man- 
ufacturing shot.  Columnar  greenstone-trap  occurs  also  on  this 
mountain.  Hydrate  of  silicia,  a  white  mineral,  frequently  mis- 
taken for,  and  sold  as  magnesia,  is  found  abundantly  in  the  low 
grounds  of  Newfield,  and  may  housed  for  the  manufacture  of  fire 
brick. 

Fuller's  earth  occurs  on  Davis'  farm  in  the  South  West  part 
of  Newfield,  2  miles  from  the  S.  W.  comer  of  the  town.  This 
mineral  was  formerly  dug  for  the  supply  required  by  factories 
and  fuller's  mills,  but  it  is  now  abandoned,  owing  to  a  decline 
in  the  demand,  new  processes  in  the  art  having  taken  the 
place  of  this  earth.  It  was  formerly  sold  for  jj$30  per  ton, 
and  was  discovered  twenty  years  ago,  while  digging  for  an  im* 
aginary  silver  mine. 

Limestone  suitable  for  agriculture  abounds  on  this  estate.  It 
alternates  with  strata  of  gneiss,  which  run  N.  E.  and  S.  W.  and 
dip  30«  S.  E. 

Near  Limerick  at  Fogg's  Mills  the  lime-stone  is  again  observ- 
ed and  the  dip  is  changed  to  the  S.  W.  20^.  Several  large 
trap-dykes  here  occur,  five  of  which  were  measured,  the  widest 
of  which  is  30  feet  broad,  and  the  direction  of  the  whole  series 
is  N.  55^  E. 

In  Limerick  we  examined  the  peat  bogs  on  the  estate  of  Mr 
Ebenezer  Adams,  where  a  very  remarkable  substance  is  found 
resembling  exactly  the  Cannel  coal.     It  is  found  at  the  depth 
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of  3  feet  from  the  surface  of  the  peat  bog,  amid  tlie  remains  of 
rotten  logs  and  beaver  sticks,  showing  that  it  belongs  to  the  re 
cent  epoch.  The  peat  is  20  feet  deep,  and  rests  upon 
white  silicious  sand.  This  recent  coal  was  found  while  digging 
a  ditch  to  drain  a  portion  of  the  bog,  for  the  sake  of  obtaining 
peat  as  a  manure  ;  about  a  peck  of  it  was  saved,  and  served  to 
supply  us  with  specimens.  On  examination,  I  found  tliat  it 
was  formed  from  the  bark  of  some  tree  allied  to  the  American 
fir,  the  structure  of  which  may  be  readily  discovered  by  pol- 
ishing sections  of  the  coal,  so  that  they  may  be  examined  by 
the  microscope. 

It  contains  in  100  grains. 

Bitumen  72 

Carbon  21 

Ox.  Iron  4 

Silica  1 

Ox.  Manganese  2 

100 

This  substance  is  a  true  bituminous  coal,  containing  more 
bitumen  than  is  found  in  any  other  coal  known.  I  suppose  it 
to  have  been  formed  by  the  chemical  changes  supervening  upon 
fir-balsam,  during  its  long  immersion  in  the  humid  peat. 

The  discovery  of  the  recent  formation  of  bituminous  coal  cuts 
the  gordian  knot  which  geologists  and  chemists  are  endeavor- 
ing to  unravel,  and  shows  that  the  process  is  still  going  on. 
The  difference  between  bitumen  and  resin  is  not  very  great, 
and  the  absorption  of  a  small  quantity  of  oxigen  is  all  that  is 
required  to  effect  the  change.  Other  localities  of  this  curious 
substance,  may  be  found  by  searching  the  numerous  peat  bogs  in 
other  parts  of  the  State.  The  fact  is  of  immense  importance  in 
explaining  the  origin  of  coal,  and  the  results  of  any  advancement 
in  our  knowledge  of  this  science  cannot  fail  to  have  a  most  useful 
tendency.  Peat  is  very  valuable,  but  is  too  generally  neg- 
lected. It  may  be  made  to  serve  as  a  substitute  for  wood  or 
coal,  and  when  properly  prepared  and  burned  it  is  a  pleasant  fuel. 
It  burns   well    in   an  ordinary    coal    gratO}   and   when  the 
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chimney  has  a  good  draught,  does  not  give  any  unpleasant 
odour  to  the  apartments.  It  may  also  he  used,  when  it  is 
abundant,  for  the  burning  of  limestone  intended  for  agricultural 
use,  and  its  ashes,  mixed  with  the  lime,  are  valuable  as  a 
manure.  Since  the  pressure  of  the  charge  might  interrupt  the 
burning  of  peat,  some  layers  of  wood  ought  to  be  interposed 
in  preparing  the  kihi.  Temporary  kilns  maybe  construct- 
ed of  large  size,  of  any  rough  stones  at  hand,  and  lime 
may  be  burnt  well  enough  for  agricultural  purposes  in  three 
days.  Throughout  York  and  Oxford  counties,  there  occur 
abundant  beds  of  limestone,  and  peat  also  abounds. 

Luxuriant  artificial  meadows  are  made,  by  carting  sand  and 
clay  upon  peat  bogs,  so  as  to  cover  the  surface,  and  then  by 
treating  the  soil  with  a  few  casks  of  lime  to  the  acre,  an  ev- 
ergreen meadow  is  formed. 

Beneath  the  peat  of  Limerick  occur  valuable  beds  of  hy- 
drate of  silica,  a  substance  which  has  been  there  mistaken  and 
sold  for  magnesia.  It  may  be  used  for  fire  brick,  and  for  a 
dressing  to  soils.  It  is  full  of  vegetable  juices,  and  possesses 
fertilizing  properties  to  a  degree  not  fully  apprehended  by  far- 
mers. It  has  the  property  of  attracting  and  giving  off  the 
moisture  of  the  atmosphere,  and  by  this  means,  also,  serves  to 
vivify  the  vegetation  growing  upon  it. 

Bog  iron  ore  occurs  on  the  road  from  Limerick  to  Parsons* 
field,  on  the  estate  of  Mr.  John  Moore,  and  it  is  also  found 
half  a  mile  west  from  the  Seminary,  but  to  what  extent,  I  am 
unable,  at  present,  to  decide. 

In  Parsonsfield  we  found  an  abundance  of  a  rare  variety  of 
egeran,  and  beautiful  crystals  of  yellow  garnet,  pargasite,  adu- 
laria  and  scapolite.  They  occur  in  a  granular  variety  of  lime- 
stone, which  is  scattered  in  profusion,  in  the  fields  near  Dr. 
Swett's  house. 

In  a  stone  wall,  north  firom  Stackpole's  Tavern,  we  obtained 
some  beautiful  specimens  of  these  minerals  which  are  found  in  an- 
gular boulders  of  granular  limestone.  Proceeding  North  15® 
West,  the  number  and  size  of  the  boulders  is  said  to  increase; 
and  when  I  pointed  in  that  direction,  Mr.  Swett  remarked  that  he 
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had  found  them  along  that  line.  Hence,  it  is  probable  that  tlie 
parent  bed  of  limestone  lies  in  that  direction. 

At  Blazo's  Corner,  occurs  a  trap  dyke  5J  feet  wide,  running 
in  a  N.  W.  by  W.  and  S.  E.  by  E.  direction. 

At  Kezar's  falls,  near  Gibbs'  tavern,  a  vein  of  lead  and  zinc 
ore  has  been  found.  Pits  have  been  sunk  to  the  depth  of  30 
feet  for  the  purpose  of  obtaining  lead.  The  vein  is  included 
with  quartz,  in  granite  rocks.  It  runs  N.  8  or  10  ^  E.  and 
is  said  to  show  itself  near  Denmark,  2  miles  East  from  the 
comer  of  that  town.  This  locality  was  originally  discovered 
six  years  ago,  and  was  wrought  by  Gen.  Ripley  and  others.  It 
was  found  unprofitable,  and  is  now  abandoned.  The  hardness 
of  its  matrix  is  one  of  the  greatest  obstacles  to  overcome  in 
working  it  for  lead,  and  the  ore  not  being  more  than  two  inches 
wide,  renders  it  extremely  improbable  that  it  will  ever  be 
wrought  advantageously.  It  is  not  improbable  that  other  and 
wider  veins  will  be  discovered.  The  minerals  associated  with 
the  lead  ore  are  sulphuret  of  zinc  and  pyrites.  These  minerals 
are  of  no  value  except  in  very  large  quantities. 

Magnetic  iron  ore  has  been  found  in  small  quantity  near  Por- 
ter on  Partridge's  Mt.  in  Brownfield.  Specimens  were  pre- 
sented me  but  I  had  not  time  to  visit  the  locality. 

From  Cornish  to  Hiram  along  the  course  of  the  Saco,  we 
have  very  picturesque  scenery,  not  unlike  the  mountainous  dis- 
tricts along  the  Connecticut  river.  Abrupt  crags  of  granite  and 
gneiss  rocks,  in  some  places,  almost  overhang  the  road;  high 
diluvial  embankments  are  also  seen,  and  the  river  neanders 
most  beautifully  amid  the  hills  and  intervales. 

The  following  sketch  presents  an  outline  of  the  Alpme  scen- 
ery viewed  in  the  N.  N.  W.  on  the  road  from  Hiram  to  Den- 
mark. 
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VltwortbeHounUdni  to  tbe  N.  N.  W.  nvn>  Ili«  rawl  Imiwhb  Hlnn 

In  Denmark,  there  is  a  remarkable  eminence,  which  shows 
itself  in  the  rear  of  the  village,  called  Pleasant  Mt.  Its  high- 
est point  bears  N.  37"  W.  from  Mr.  Ii^alls*  house,  from 
which  it  is  about  3  miles  distant. 


tMouala)nlBl>«iii»rk,bevlnjN.  37°  W.  3  mlln  dIaUKI. 

The  route  from  Parsinsfield  to  Denmark,  and  from  thence 
to  Waiorford,  is  very  picturesque,  and  of  an  Alpine  character, 
presenting  groups  of  mountains  rising  abruptly,  one  behind  the 
other,  in  the  distance,  while  small,  but  beautiful  lakes  we  seen 
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here  and  there  amid  an  amphitheatre  of  hills.  An  artist  would 
find  ample  scope  for  his  pencil  in  sketching  this  interesting  pan- 
orama. 

At  Waterford,  we  called  upon  Mr.  William  Coolidge  who 
shewed  us  great  hospitality  and  guided  me  to  a  number  of  local- 
ities worthy  of  examination. 

On  Maj.  Stone's  farm,  Mr  E.  L.  Hamlin  discovered  many 
years  ago  a  curious  rock,  composed  of  phosphate  of  lime 
and  quartz.  Also  a  fine  crystal  of  richly  colored  amethyst. 
It  was  not  attached  to  rock,  and  probably  was  out  of  place, 
since  no  more  have  since  been  discovered  there.  Mr  Coolidge 
presented  me  with  a  mass  of  lepidulite  like  that  of  Paris  which 
he  found  upon  his  farm. 

Hawk  Mountain  is  composed  of  granite,  and  presents  a  lofty 
mural  escarpment,  shewing  the  appearance  of  a  slide  from  the 
cliff.  This  precipice  is  cut  across  by  a  huge  but  inaccessible 
dyke,  that  may  be  seen  from  the  road  below. 

I  obtained  specimens  of  all  the  most  remarkable  soils  on 
my  route,  and  examined  particularly  those  obtained  in  Wa- 
terford, where  the  farms  are  in  thriving  condition,  and  were 
clothed  with  heavy  crops  of  wheat  and  other  grain. 

Norway  is  a  pleasant  village  situated  on  a  plain  or  intervale, 
and  is  remarkable  for  the  neatness  of  its  farms.  The  soil  con- 
tains a  little  lime,  which  is  evidently  derived  from  the  limestones 
which  skirt  the  hill-sides  around,  alternating  in  strata  with  gneiss, 
and  may  be  advantageously  burned  for  lime,  or  for  manure, 
since  the  soils  will  be  improved  by  a  more  copious  dressing. 

In  Paris  I  found  the  same  kind  of  limestone  exceedingly  a- 
bundant  and  reposing  upon  the  sides  of  the  hills.  It  would  be 
tedious  to  enumerate  all  the  locaUties,  since  it  is  found  in  al- 
most every  part  of  the  town. 

We  met,  by  appointment,  Mr.  E.  L.  Hamlin,  who  had  kind- 
ly offered  his  services  in  showing  us  some  of  tlie  most  remark- 
able localities,  discovered  by  him  during  his  residence  in  Paris. 
By  his  aid  we  were  enabled  to  make  a  more  rapid  examination 
of  the  beautiful  simple  minerals  tliat  abound  upon  Mount  Mica, 
and  have  for  many  years  been  sought  for  by  collectors  and 
miiieralogists. 
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These  minerak  are  large  plates  or  crystab  of  mica  from  6  to 
10  inches  square,  beryl  of  various  shades  of  green,  limpid  and 
smoky  quartz,  black,  green,  blue  and  red  tourmaline,  rose  quartz, 
felspar,  garnets,  &c.  Specimens  of  all  the  minerals  found  at 
tliis  place,  were  collected,  and  are  now  deposited  in  the  State 

Cabinet. 

We  remained  three  days  at  Paris,  collecting  these  rich  and 
rare  minerals,  which  operations  having  been  placed  under  the 
superintendence  of  the  Assistant  Geologist,  I  was  left  at  liber- 
ty to  make  further  researches  in  the  vicinity.  Accompanied  by 
Mr.  Hamlm  and  a  number  of  enterprising  gentlemen  of  Paris, 
we  made  an  excursion  to  Streaked  mountain,  for  the  purpose  of 
examining  its  geology,  and  in  order  to  measure  the  altitude  of 
the  mountain,  by  means  of  the  barometer.  On  the  26th  Aug.  at 
Paris  hill,  on  a  level  with  the  court-honse,  the  barometer  stood 
1  P.  M.  29.418  T=69o.  Ascending  to  the  base  of  the  moun- 
tain, we  found,  at  Mr.  Alonzo  King's,  2}  P.  M.,  that  the  bar- 
ometer stood  at  29.150  T=69^  On  the  summit  of  the  moun- 
tain it  stood  3  P.  M.  at  28.378  T=6S°.  Calculating  the 
height  of  our  second  station  from  our  first,  we  have  82.1  feet 
for  its  altitude  above  the  first  station.  Then  calculating  from 
that  point  to  the  summit  of  Streaked  mountain,  we  have  843.2 
feet,  whicli,  added  togetlier,  make  925.3  feet  for  the  height  of 
the  mountain  above  Paris  Hill.  If  now  we  calculate  directly 
from  the  first  station  to  the  top  of  the  mountain,  we  shall  obtain 
925.4  feet  for  its  height,  which  differs  from  our  former  results 
but  I'y  of  a  foot.  By  these  operations  we  are  enabled  to  prove  the 
correctness  of  the  measurements.  Calculated  firom  Portland  har- 
bor, and  we  find  that  Streaked  mountain  is  1756  feet  above 
high-water  mark,  and  Paris  hiU  is  831  feet  above  the  sea  level. 
After  making  these  measurements,  I  took  the  bearings  of  sev- 
eral points  wliich  may  be  seen  from  the  mountain. 

Pleasant  Mountain  in  Denmark,  North  Peak  bears  S.  65^  W. 
Southern  Peak,  S.  60^W.  Central  Peak,  S.  64^  W. 

Kearsarge  Mountain  presents  a  sharp,  well  defined  peak, 
which  bears  S.  82**  W. 

Speckled  Mountain,  a  rough  and  barren  mass  of  granite,  near 
Peru,  bears  N.  60^  W. 
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Paris  church,  N.  68^  E. 

Centre  of  Norway  village,  S-  77^  W. 

Hebron  Peak,  S.  30*^  E. 

Singepole  HiU,  S.  54^  W. 

Norway  Pond  is  2^15  below  the  horizontal  line  from  this 
mountain. 

Streaked  mountain  is  an  important  landmark  for  the  country 
around,  owing  to  its  commanding  situation.  From  its  summit  a 
most  interesting  panoramic  view  may  be  seen  of  the  towns,  lakes, 
and  mountains  around,  and  it  has  justly  become  a  place  of  resort 
on  account  of  its  picturesque  scenery.  The  mountain  is  com- 
posed of  a  coarse  variety  of  granite,  which  has  burst  tlirough  the 
surrounding  gneiss  rocks  that  reclme  upon  its  sides,  and  form  a 
large  proportion  of  its  mass.  The  granite  appears  in  huge  veins, 
which  generally  run  E.  N.  E.  and  W.  S.  W.  The  gneiss  al- 
ternates with  granular  limestone,  suitable  for  agricultural  purposes. 
The  granite  veins  are  rich  in  large  and  beautiful  crystals  of  beryl, 
black  tourmaUne,  and  large  plates  of  mica;  conmion  garnets 
also  abound.  Quartz  crystals  line  cavities  in  the  rock,  but  they 
are  generally  too  small  to  be  of  interest  to  the  mineralogist. 

It  will  be  observed  by  the  geologist  who  may  visit  this  moun- 
tain, that  the  strata  of  gneiss  have  evidently  been  forced  up  by 
a  sudden  and  violent  eruption  of  the  granite;  for  not  only  arc 
strata  turned  up  and  contorted,  but  fragments  of  gneiss  have 
been  torn  off  by  the  intruding  rock,  and  arc  seen  imbedded 
in  its  mass.  The  strata  also  recline  upon  the  granite,  through 
which  passes  the  anticlinical  axis  of  the  strata.  It  is  difficult 
where  the  rocks  are  so  distorted  to  take  the  exact  line  of  bear- 
ing, but  we  here  estimate  the  direction  of  the  gneiss  to  be  S. 
36^  E.  and  N.35^  W.  When  we  had  made  our  collections  of 
specimens  of  the  rocks  and  minerals  we  descended  and  return" 
ed  to  Paris,  where  we  had  left  our  assistantsat  work,  collecting 
the  minerals  of  Mount  Mica. 

We  visited  the  town  of  Greenwood,  and  near  that  town  upon 
the  estate  of  Dea.  Porter,  I  obtained  some  specimens  of  bog 
iron  ore.  It  docs  not  occur  there  in  sufficient  quantity  to  sup- 
ply a  furnace. 
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There  is  a  remarkable  vein  of  plumbago,  or  graphite,  near 
this  place,  included  in  a  vein  of  granite,  which  intersects  the 
gneiss,  and  runs  E.  N.  E.  and  W.  S.  W.  The  plumba- 
go is  of  fine  quality,  and  suitable  for  drawing  pencils,  but  it 
occurs  in  a  very  hard  rock,  and  in  comparatively  small  quan- 
tity. We  obtained  some  specimens  3  inches  long,  by  2  inch- 
es thick,  but  they  are  difficult  to  procure.  This  mineral  occurs 
in  several  other  places  around,  and  there  may  be  some  locali- 
ties worth  working,  the  mineral  being  of  good  quality. 

It  is  a  curious  geological  fact,  that  plumbago,  generally  be- 
lieved to  be  of  vegetable  origin,  should  occur  in  such  a  situa- 
tion as  I  have  described.  It  may,  however,  have  been  deriv- 
ed from  the  stratified  rocks  of  sedementary  deposit,  which  may 
have  been  converted  into  gneiss.  This  question  is  not  yet,  how- 
ever, fairly  settled,  and  is  open  for  discussion  and  more  exten- 
ded research. 

The  locality  above  referred  to,  is  in  the  town  of  Greenwood, 
near  its  South  Eastern  corner,  and  occcurs  on  the  hill  almost 
overhanging  the  road. 

Mica  slate  here  rests  upon  gneiss,  and  is  too  much  contorted 
for  use  as  flagging- stones.  It  runs  generally  N.  E.  and  S.  W- 
and  dips  to  the  N.  W.  irregularly. 

One  mile  South  from  Mi.  Abiathar  Tuell's  house,  we  ex- 
amined a  locality,  where  black  oxide  of  manganese  is  found  in 
beds,  just  below  the  surface  of  the  soil.  It  is  about  16  inches 
deep,  and  is  found  in  small  heaps,  separated  from  each 
other,  and  resting  upon  a  fine  white  siliceous  earth.  The 
manganese  is  of  good  quality,  and  occurs  in  nodules,  varying  in 
size,  from  that  of  a  pea,  to  an  inch  or  more  in  diameter. 
These  nodules  are  cemented  together  in  solid  masses,  but  are 
easily  separated  by  pressure  with  the  hand.  It  is  evidently  an 
alluvial  deposit,  and  arises  from  the  decomposition  of  the  man- 
ganesian  mica-slate  forming  the  hills  around.  Black  oxide  of  man- 
ganese is  used  for  various  chemical  purposes,  and  supplies  us 
with  chlorine  for  the  manufacture  of  bleaching  powder,  or  chlo- 
ride of  lime.  It  is  also  used  for  the  preparation  of  oxigen  gas, 
and  for  the  destruction  of  vegetable  matters  in  melted  glass. 
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It  is  also  employed  in  giving  a  rich  amethystine  color  to  paste 
ornaments  in  imitations  of  that  gem,  and  for  staining  glass  of  the 
same  purple  hue  ;  and  in  pottery  it  is  used  both  as  a  coloring 
matter  and  enamel.  It  is  probable  that  larger  quantities  may 
be  found,  for  we  obtained  nearly  a  peck  measure  of  it  in  a  few 
minutes.  It  is  occasionally  used  for  paint,  and  resembles 
burnt  umber  in  color. 

On  the  road  to  Washburn's  Mills,  limestone  is  found  on  the 
road  side,  in  beds  alternating  with  gneiss.  A  mineral  spring 
occurs  in  Paris,  which  is  resorted  to  by  invalids  on  account  of  its 
tonic  properties.  It  contains  a  little  carbonate  of  Iron,  and 
carbonate  of  manganese,  the  latter  substance  being  deposited 
in  the  state  of  a  fine  red  sediment.  The  water  evidently 
extracts  its  mineral  ingredients  from  the  rocks  through  which 
it  percolates. 

Having  obtained  a  full  supply  of  the  interesting  minerals  of 
this  vicinity,  we  set  out  for  Buckfield.  In  this  town  occur 
numerous  veins  and  beds  of  granite.  We  examined  those  upon 
the  estates  of  Mr.  Waterman  and  Mr.  Lowe.  On  the  former 
estate,  there  are  numerous  narrow  veins  var3ring  in  width  from 
one  to  six  inches,  and  a  vast  number  of  detached  angular  blocks 
of  granite  occur  penetrated  by  them.  Large  crystals  of  dark 
reddish  brown  garnet  are  also  abundantly  scattered  through  the 
granite,  but  it  is  yet  uncertain  whether  any  workable  veins 
of  iron  ore  occur  on  this  farm,  although  we  are  of  opinion  that 
a  considerable  supply  may  be  furnished  from  this  locality, 
should  iron  works  be  put  up  in  that  vicinity. 

On  the  Lowe  farm,  we  examined  an  important  bed  of  this 
ore,  which  was  formerly  opened,  and  being  mistaken  for  a 
vein,  was  cut  through  and  was  supposed  to  have  run  out.  This 
however,  is  not  the  case — but  it  is  evident  from  our  ex- 
aminations, that  it  is  a  bed  or  sheet,  dipping  to  the  North 
East  25®.  I  measured  its  extent,  and  found  that  where 
it  is  visible,  it  extends  to  the  width  of  forty-eight  feet  by 
thirty-six  feet  in  length.  Its  average  thickness  is  one  foot, 
but  in  some  places  it  measures  nineteen  inches.  Allowing  the 
bed  to  be  but  one  foot  thick,  we  have  already  exposed  48X36= 
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1728  cubic  feet  of  ore,  which  will  weigh  almost  200  lbs  to  the 
cubic  foot,  and  yielding  60  per  cent  of  iron,  will  give  207,360 
pounds  of  Iron  within  the  limits  measured.  Since  it  may  be 
easily  wrought  in  a  bloomery  furnace,  costing  but  a  small  amount, 
it  is  worthy  of  being  manufactured.  On  opening  this  mine 
more  extensively,  should  it  be  found  to  continue  for  a  con- 
siderable distance,  a  blast  furnace  of  a  more  extensive  and 
costly  kind  might  be  erected.  I  would  also  remark  that  this 
ore  is  accompanied  by  an  immense  number  of  large  garnets  of 
a  brown  color  exactly  like  those  in  the  Sweden  iron  mines, 
which  melted,  with  the  ore,  serve  to  render  it  more  fusi- 
ble. It  may  be  easily  mined,  since  it  is  naturally  divided  into 
irregular  rhomboidal  blocks,  that  can  be  turned  up  by  the 
crow  bar  and  pick.  Charcoal,  it  is  estimated,  will  cost  $6  per 
100  bushels,  on  the  spot.  Limestone  suitable  for  a  flux  occurs 
abundantly  in  the  vicinity.  Should  this  mine  be  wrought,  it 
will  be  advantageous,  in  case  the  blast  iumace  is  employed, 
to  add  bog  ore  to  the  charge,  since  the  ore  is  extremely  heavy, 
and  is  liable  to  overload  the  furnace. 

The  little  stream  producing  the  cascade  called  basin  faUs,  two 
miles  west  from  the  village,  is  a  favorite  place  of  resort  for 
the  inhabitants,  on  account  of  its  picturesque  beauty,  and  the 
grateful  coolness  of  the  air,  under  the  shade  of  overhanging 
rocks  and  forest  trees.  This  stream,  rushes  over  rough  and 
craggy  masses  of  gneiss  and  granite,  and  falls  into  a  little  clear 
basin  of  water,  in  a  hollow  of  the  rocks,  and  from  this  circum- 
stance, the  cascade  receives  its  name.  The  gneiss  is  charged 
with  pyrites,  and  by  the  action  of  the  spray  from  the  falls,  its 
surface  is  kept  moist,  and  a  rapid  decomposition  takes  place. 
The  sulphur  of  the  pjrrites  oxidizes,  and  becomes  converted 
into  sulphuric  acid,  and  this  acid  attacks  the  felspar  of  the 
gneiss,  appropriates  to  itself  its  alumina  and  potash,  forming 
sulphate  of  alumina  and  potash  or  common  alum.  This  sub- 
stance encrusts  the  rocks  in  considerable  quantities,  above  the 
falls,  where  they  overlay  the  cascade.  Sulphate  of  molybdena 
also  occur  in  the  gneiss  in  small  scales.  During  our  stay  at 
Buckfield,  we  were  kindly  assbted  in  our  labors  by  Mr.  Parris 
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of  that  town,  who  devoted  his  time  to  our  labors,  and  engaged 
actively  in  the  work.  I  beg  leave  here  to  tender  him  our 
thanks. 

Leaving  Buckfield,  we  travelled  toward  Turner,  examining 
the  rocks,  minerals,  soils,  and  the  elevation  of  the  country  as  we 
proceeded.  Near  the  Androscggin  river,  one  mile  South  from 
the  bridge,  occurs  an  extensive  bed  of  excellent  potters  clay, 
extremely  fine  and  tenacious.  It  belongs  to  the  fresh  water 
tertiary  deposit,  is  regularly  stratified,  and  dippmg  gently  to  the 
N.  N.  £.  It  breaks  naturally,  as  it  dries  into  prismatic  masses 
of  a  rhomboidal  form.  This  clay  is  valuable  for  the  manu- 
facture of  brown  pottery,  and  its  extent  is  such  as  to  furnish  a 
never  failing  supply. 

On  the  road  to  Readfield,  we  examined  near  the  comer  of 
TlJ^throp,  the  direction  ofthe  gneiss,  which  runs  N.  E.  and  S. 
W.  and  dip  N.  W.  45^.  Diluvial  grooves  may  there  be  seen 
on  the  surface  of  the  rocks  in  place,  runnmg  nearly  North 
and  South  across  the  edges  of  the  strata,  forming  with  them  an 
angle  of  70^. 

Limestone  occurs  upon  the  estate  of  Mr.  Isaac  Bolls  in 
Winthrop,  and  is  similar  to  that  found  in  Norway,  and  may  be 
made  useful  in  agriculture,  as  a  top  dressing.  The  strata 
akemate  with  gneiss,  and  run  N.  E,  and  S.  W.  and  dip  80^ 
N- W. 

Proceeding  through  Winthrop,  I  had  occasion  to  examine 
the  mica  slate-rocks,  which  run  N.  47®  E.  and  dipping  N.  W. 
85^.  Their  surface  is  marked  by  obscure  diluvial  furrows, 
which  run  N.  5®  E. 

One  mile  North  from  the  town,  near  the  pond,  good  mica- 
slate  is  found  suitable  for  flagging  stones.  It  contains  a  few 
crystals  of  brown  staurotide,  scattered  through  its  mass.  On 
the  road  side,  there  arc  several  slabs  of  this  rock,  which  have 
been  split  out  quite  true,  so  that  they  will  answer  for  side- 
walks. 

On  arriving  at  Augusta,  we  deposited  our  load  of  specimens, 
and  visited  the^  granite  quarries  of  Hallowell.  Limestone  of 
good  quality  for  agriculture  has  been  lately  discovered  in  this 
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town,  on  the  estate  of  Mr.  Levi  Morgan,  and  on  the  road  side. 
It  runs  across  the  country  in  a  N.  E.  and  S.  W.  direction,  and 
is  contained  m  strata  of  gniess.  It  may  be  advantageously 
burned  for  agricultural  use. 

HALLOWELL    GRANITE    QUARRIES. 

Numerous  quarries  of  granite-gneiss  are  wrought  in  this  town, 
and  large  shipments  of  it  are  annually  made  to  New  York  and 
other  cities. 

It  is  composed  of  white  felspar,  silvery-grey  mica  and  a 
litde  quartz — ^the  felspar  being  the  predominating  ingredient. 
Its  color  is  greyish  white,  and  when  smooth-hammered,  it  ap- 
pears at  a  distance  like  white  marble.  The  mica  is  generally 
arranged  in  such  a  manner  as  to  cause  the  stone  to  split  easily 
into  the  forms  desired,  and  it  is  very  easily  wrought  by  the 
quarrymen  and  sculptors. 

Having  made  but  a  cursory  examination  of  this  stone,  on  a 
former  occasion,  I  was  desirous  of  makmg  more  extended 
enquiries,  and  was  conducted  to  the  quarries  now  wrought,  by 
Mr.  Otis  of  Hallowell,  and  Col.  Redington  of  Augusta.  The 
former  gentleman  is  the  director  of  the  Hallowell  Granite 
Company,  and  the  latter  owns  extensive  quarries  which  were 
in  active  operation  when  we  visited  them.  Col.  Redington's 
quarry  occupies  an  area  of  about  6  acres,  and  the  opening  at 
present,  is  154  feet  square  and  presents  an  admirable  view  of 
the  stone,  which  may  be  seen  in  regular  sheets  from  2  to  7  feet 
in  thickness.  Blocks  of  granite  have  been  split  off  from  the 
ledge,  which  contain  1200  cubic  feet,  and  weighing  more  than 
100  tons — and  masses  can  be  obtained  of  much  larger  dimen- 
sions. I  measured  one  which  can  be  detached  or  entire,  that 
was  130  feet  long  by  4i  feet  thick.  The  largest  blocks  that 
have  been  obtained  for  columns  weighed  from  16  to  18  tons, 
and  were  dressed  and  sent  to  New  York. 

A  large  contract  has  been  made  with  Col.  Redington  for  the 
supply  of  fine  hammered  stone,  used  in  building  the  Hall  of 
Justice  in  the  city  of  New  York,  and  some  of  the  work  execu- 
ted on  this  granite  is  equal  in  beauty  to  any  sculpture  on  mar- 
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ble.  The  architraves  that  were  finishing  at  the  quarry,  are 
magnificent  specimens  of  granite  sculptured  ornamental  work  in 
the  Egyptian  style.  These  stones  are  a  little  more  than  15 
feet  long,  3  feet  11  inches  wide,  and  3  feet  thick.  On  the 
front,  are  sculptured  in  relief,  the  symbols  of  the  winged  globe 
and  serpents.  This  operation  requires  immense  labor,  since 
the  face  of  the  stone  is  cut  away  in  order  to  present  the  figures 
in  relief.  The  work  is  effected  by  Hallo  well  stone-cutters, 
men  who  have  become  adepts  in  the  art.  Each  of  the  archi- 
traves cost  no  less  than  $317 — $150  being  expended  in  the 
sculpture.  The  window-caps  of  the  same  stone  cost  about 
$200  each  when  finished. 

Ordinary  ashler  stones  are  furnished  finely  dressed  for  25 
or  28  cents,  at  Hallowell,  and  from  33  to  35  cents  per  super- 
ficial foot,  in  New  York.  The  large  blocks  for  colunms  sell 
for  90  cents  per  cubic  foot  on  the  wharf  at  Hallowell. 

The  expense  of  transporting  the  stone  from  the  quarry,  to 
the  wharf,  is  50  cents  per  ton,  of  14  cubic  feet,  and  shipment 
to  New  York  costs  $3  per  ton. 

This  stone  is  certainly  a  very  beautiful  material  for  architec- 
ture, and  admits  of  more  ornamental  work  than  the  coarser 
kinds  of  granite  and  sienite,  and  the  effects  of  light  and  shade  are 
also  seen  to  greater  advantage.  It  is,  however,  more  likely  to 
become  soiled  when  used  in  large  cities  for  door-posts  and 
basements. 

The  remarks  which  I  have  made  respecting  this  locality,  ap- 
ply also  to  the  quarries  wrought  by  the  Hallowell  granite  com- 
pany, excepting  that  the  dimensions  of  the  stone  obtained  at 
their  openings  have  not  been  so  large. 

It  is,  however,  admirably  wrought  for  ashler  stones  ;  the 
opening,  which  is  500  by  400  feet  in  diameter,  having  been 
made  in  such  a  manner  as  to  allow  a  great  many  different  lay- 
ers of  the  rock  to  be  wrought  at  the  same  time,  so  that  an  im- 
mecBate  selection  may  be  made  of  various  dimensions  required. 
There  are  no  less  than  26  different  sheets  of  granite  thus  ex- 
posed, and  the  embankments,  or  steps  of  stone,  are  left  in  such 
a  manner,  that  the  quarry  presents  a  perfect  model  of  an  an- 
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cient  Roman  amphitheatre.  Indeed,  so  nearlj  does  it  resem- 
ble the  rums  of  one  of  those  buildings  at  Verona,  that  a  person 
standing  in  its  arena  would  almost  imagine  himself  amid  the 
works  of  the  ancient  Romans. 

The  different  sheets  of  stone  measure  from  8  inches  to  4 
feet  in  thickness,  and  the  perpendicular  depth  of  the  quarrj  is 
about  20  feet.  It  is  now  ten  years  since  quarrying  was  com- 
menced here,  and  no  less  than  $500,000  worth  of  granite  has 
been  sold.  The  capital  stock  of  the  company  is  $50,000,  and 
is  owned  in  Maine.  No  less  than  $13,400  clear  profit  was 
made  at  this  quarry  during  the  year  1836. 

The  land  belonging  to  this  company,  at  thb  place,  is  175 
acres,  and  about  20  acres  of  its  area  is  composed  of  workable 
granite. 

This  statistical  information  was  obtamed  from  Mr.  Otis,  and 
is  entitled  to  our  fullest  confidence.  The  immense  value  of 
these  localities  may  be  at  once  perceived  on  calculadng  the 
proceeds  from  the  sales  efiiected— the  vast  amount  of  labor  em- 
ployed, and  the  value  of  the  carrying  trade.  It  would  require 
an  essay  upon  political  economy  to  trace  the  various  beneficial 
results  which  flow  from  this  species  of  industry,  and  it  could 
be  easily  proved,  that  each  and  every  citizen  of  the  State  pos- 
sesses either  a  direct  or  an  indirect  interest  in  the  wealth  thus 
produced. 

I  examined  also  many  other  quarries  in  this  vicinity,  but 
since  few  of  them  are  now  wrought,  it  will  be  unnecessary  for 
me  to  describe  them  here.  Some  of  the  stone  contains  a  little 
iron  pyrites,  and  since  it  shows  a  brown  stain  on  its  white  sur- 
face, it  should  most  sedulously  be  avoided.  Indeed,  every 
stone  put  into  the  front  of  an  elegant  buildmg,  ought  to  be  most 
carefully  inspected,  in  order  to  detect  this  troublesome  miner- 
al, and  if  it  is  found,  the  stone  should  be  put  aside,  and  used 
for  some  other  part  of  the  building,  where  it  will  not  be  seen. 
By  such  care,  we  shall  avoid  those  discolored  appearances, 
which  mar  the  beauty  of  our  public  edifices. 

It  may  be  observed,  that  the  surface  of  the  gram'te,  at  the 
last  mentioned  quarry,  presents,  where  it  has  been  uncovered 
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of  its  soil,  a  polished  water-worn  surface,  and  on  examination, 
distinct  diluvial  scratches  may  be  observed  upon  it,  running  un- 
iformly N.  10^  W.  It  is  interesting  to  observe  these  mark-^ 
ings  upon  the  surface  of  such  a  hard  kind  of  rock,  and  to  find 
that  their  direction  coincides  nearly  with  those  formerly  de- 
scribed. It  will  also  be  noticed  by  the  geologist,  that  boulders 
and  masses  of  mica-slate  containing  staurotide  crystals  occur 
abundantly  in  the  soil,  while  that  rock  is  not  found  there  in  place 
but  does  occur  to  the  North  West,  in  the  town  of  Readfield. 
The  diluvial  soil  resting  upon  the  granite,  at  the  quarry,  varies  in 
depth  from  3  to  10  feet,  and  is  made  up  of  granite  and  mica- 
slate  boulders. 

It  will  be  noticed,  also,  that  the  granite  at  the  Hallowell  quar- 
ries shows  many  long  fis^res  or  cracks,  and  these  cracks  have 
an  uniform  direction  from  N.  70^  E.  to  S.  70°  W.  They 
were  probably  effected  by  an  earthquake,  and  elevation,  which 
broke  the  rocks  asunder  in  the  line  of  its  direction.  At  what 
time  this  took  place,  we  are  unable  to  ascertain,  but  it  was  ev- 
idently since  the  consolidation  of  the  rock.  It  is  not  improba- 
ble that  lines  of  fracture  throughout  the  granite,  and  other  rocks 
in  the  State,  may  be  found  to  coincide  with  the  above  mention- 
ed direction,  and  we  may  yet  be  enabled  to  fix  the  epoch  when 
it  took  place,  by  learning  what  rocks  were  broken  by  it,  since 
we  can  demonstrate  their  relative  age. 

In  Gardiner,  there  is  a  deposit  of  tertiary  clay,  filled  with 
remains  of  marine  shells.  This  deposit  occurs  near  the  house 
of  Mr.  Allen,  forming  a  steep  cliff,  elevated  50  feet  above  the 
level  of  the  river.  Mrs.  Allen  has  made  a  collection  of  the 
various  fossils  which  occur  buried  there. 

During  the  last  spring,  while  giving  a  short  course  of  lectures 
in  this  town,  I  had  occasion  to  examine  this  locality,  and  ob- 
tained a  great  number  of  perfect  shells,  such  as  the  sanguinolar- 
ia,  mya,  venus,  mactra,  saxicava,  astarte  castanea,  balani  and 
nucula.  All  these  shells  are  of  marine  origin,  and  were  evi- 
dently the  inhabitants  of  the  clay  when  it  was  ^covered  with  the 
waters  of  the  sea.  The  whole  mass  is  now  60  or  70  feet 
above  its  level,  and  has  doubtless  been  elevated  by  subterranean 
power  to  its  present  situation. 
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This  deposit  belongs  to  two  distinct  epochs,  called  the  plio- 
cene and  the  newer  pliocene. 

It  is  remarkable,  that  the  substance  of  the  shells  decomposes 
more  rapidly  than  the  animal  matter,  forming  their  epidermisy 
or  ouL3r  skin;  hence  we  find  this  matter  remaining  with  a  most 
perfect  impression  of  the  shell,  while  the  calcareous  substance 
has  disappeared  or  is  reduced  to  fine  powder.  The  clay  itself 
has  the  odor  of  marsh  mud,  and  traces  of  the  decomposed  sea- 
weeds are  easily  detected,  while  the  clay  is  black  from  the 
quantity  of  decomposed  marine  vegetable  matter  which  it  con- 
tains. 

Tills  tertiary  deposit  is  identical  with  that  of  Bangor,  and 
with  that  in  Pordand  and  Westbrook,  which  I  shall  presently 
notice.  It  probably  extends  along  the  banks  of  the  river,  firom 
Augusta  to  Gardiner,  and  from  thence  to  the  mouth  of  the  riv- 
er, with  interruptions  here  and  there.  It  never  attains  an  ele- 
vation of  more  than  100  feet  above  the  sea-level. 

The  rocks  in  this  place  are  principally  gneiss,  charged  with 
so  large  a  proportion  of  sulphuret  of  iron,  as  to  decompose 
with  ^rcat  rapidity.  On  Iron  Mine  Hill,  the  strata  run  N.  E. 
and  !:>.  W.  and  dip  N.  W.  70  or  80°.  The  rocks  there  may 
be  s(  v:i  crumbling  into  powder  with  great  rapidity,  so  that  the 
surfa  0  of  the  earth  is  covered  with  their  detritus.  The  soil  is 
in  coiisequence,  generally  barren  around,  since  sulphate  oi 
iron  is  destructive  to  vegetation. 

By  treating  this  soil  with  lime,  it  may  be  improved  so  as  to 
becoiic  extremely  fertile,  for  not  only  will  the  sulphate  of 
iron  !  e  decomposed  and  rendered  inert,  but  thfc  lime  combi- 
ning .iili  its  sulphuric  acid,  will  form  an  abundance  of  gypsum 
or  pl>  ter  of  Paris,  a  valuable  manure. 

On  lie  right  hand  side  of  the  road,  going  to  Portland,  in  the 
town  •  f  Richmond,  we  again  observed  diluvial  marks  running 
in  a  N.  and  S.  direction. 

In  Bowdoinham,  granite  rocks  abound,  and  they  include  an 
abunrlajice  of  rich  and  beautiful  crystals  of  beryl  and  garnet. — 
The  (Ine  transparent  sea-green  crystals  are  found  in  a  vein  of 
greasy  quartz,  but  it  is  now  difficult  to  obtain  good  specimens. 
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since  they  have  been  mostly  extracted  by  mineralogists  and 
collectors.  Being  disappointed  on  a  former  visit  to  this  place 
in  1827,  I  thought  that  when  the  rocks  had  decomposed,  we 
might  find  the  l^^ryls  in  the  soil,  and  by  digging  into  the  earth, 
Mr.  Alger  and  myself,  aided  by  a  laborer,  succeeded  in  obtain- 
ing in  a  few  hours  no  less  than  two  bushels  of  crystals.  I  have 
not  yet  had  time  to  make  any  further  explorations,  but  doubt 
not  that  there  still  are  an  abundance  of  beautiful  specimens  in 
diis  town: 

Very  large  crystals  of  beryl  have  recently  been  found  in  the 
town  of  Albany,  between  Bethel  and  Waterford.  I  have  not 
yet  visited  the  place,  but  have  seen  a  specimen  of  large  size, 
which  was  sent  to  Professor  Cleaveland,  in  Bowdoin  Col- 
lege. 

Brunswick  and  its  vicinity  have  been  most  faithfully  searched 
for  minerals  by  Profr.  Cleaveland  and  his  pupils  and  a  great 
variety  of  interesting  specimens  have  been  found.  The  rocks 
of  that  town  are  chiefly  gneiss,  cut  through  by  an  infinity  of 
large  veins  of  coarse  granite  c  ^ntaining  large  masses  of  fel- 
spar, admirably  adapted  for  porcelain  making.  The  general  di- 
rection of  these  veins  coincides  with  those  formerly  noted. 
The  falls  of  the  Androscoggin  rush  over  rough,  craggy  masses, 
of  these  rocks.  Specimens  of  this  felspar  have  been  wrought 
into  beautiful  mineral  teeth  by  the  Boston  dentists,  who  prefer 
it  to  any  other  for  their  purposes,  since  it  melts  easily,  and  is 
free  firom  oxide  of  iron.  Fine  poppy-red  garnets  abound  in 
this  rock  near  the  falls,  but  they  are  seldom  large  and  perfect 
enough  for  jewelry.  Sulphuret  and  the  oxide  of  molybdena 
occur  below  the  bridge,  close  to  the  water^s  edge,  and  can  be 
obtained  only  when  the  river  is  low. 

A  beautiful  variety  of  green  mica  slate,  filled  with  crystals  of 
iron  pyrites,  was  discovered  in  Brunswick,  by  Prof  Cleaveland 
many  years  ago,  and  elegant  specimens  of  it  may  be  seen  in  al- 
most every  cabinet  in  the  country.  Large  and  valuable  beds 
of  pure  crystalline  white  limestone,  suitable  either  for  marble  or 
for  lime,  occur  ui  the.  S.  E.  part  of  B  u  iswick,  near  the  coast 
mi  the  estate  of  Mr.  Jordan.     The  dimensions  of  these  beds 
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were  given  in  my  Report  for  the  past  year,  to  wluch  I  beg  to 
refer  for  their  description. 

TERTIARY  FORMATION  OF  PORTLAND. 

While  digging  the  space  for  a  cistern  in  King'street,  in  Port- 
land, a  great  number  of  marine  shells  were  thrown  out,  some 
of  which  were  preserved  by  Mr.  Gordon,  and  submitted  to  my 
examination.  They  belong  to  the  tertiary  deposit,  and  are 
similar  to  those  which  I  have  formerly  noticed,  and  are  found 
50  feet  above  the  level  of  high-water  mark.  The  shells  are  the 
nucula,  mya,  saxicava,  &c.  which  are  found  in  regular  beds  of 
ctay,  and  were  evidently  in  their  natural  positions,  just  where 
tbey  had  lived  and  died — the  whole  mass  having  been  since  ele- 
vated 50  feet  above  the  sea. 

SLIDE  OF    THE    PRESUMPSCOT,  WESTBROOK. 

This  locality  is  one  of  interest,  on  account  of  the  vast  num- 
ber of  fossil  shells  which  are  exposed  to  view  on  the  surface 
of  the  clay,  they  being  washed  out  abundantly  by  every  fall  of 
rain. 

This  slide  is  said  to  have  taken  place  during  the  night  in  the 
month  of  May,  1831.  The  season  is  said  to  have  been  uncom- 
monly wet,  and  the  clay  probably  loosened  by  the  frosts  of 
winter,  was  rendered  slippery,  so  that  when  its  hold  was  broken 
it  glided  forward  into  the  river.  The  waters  of  this  stream 
were  stopped  in  their  course,  and  so  dammed  up  as  to  overflow 
iheir  banks  and  alter  the  channel  to  the  South  Eastward.  This 
place  is  worthy  the  attention  of  the  curious. 

On  examination,  we  find  no  less  than  12  different  winrows  or 
long  masses  of  clay,  which  have  been  precipitated  forward,  and 
the  stumps  of  trees  remaining,  all  point  toward  the  river.  One 
of  the  trees  on  the  border  of  the  stream,  stands  inclined  at  an 
angle  of  40^  from  the  perpendicular,  and  towards  the  stream. 
The  space  left  by  this  slide,  is  120  yards  in  diameter,  and  the 
clay-banks  exposed,  are  elevated  30  feet  from  the  river.  The 
lower  bed  of  clay  was  of  a  dark  blue,  and  very  tenacious  and 
plastic,  while  the  upper  beds  are  more  sandy,  and  of  a  light 
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grey  color.  Throughout  the  whole  mass  of  the  clay,  we  find 
an  abundance  of  perfect  marine  shells  frequently  preserving  the 
epidermis  unaltered.  Some  of  them  are  petrified,  but  more 
frequently  they  are  unaltered.  Among  the  shells  obtained,  arc 
che  following: — aucula  portlandica,  and  new  species  of  the 
same  genus  not  yet  described,  two  species  of  the  mactra,  mya 
dehiscens,  saxicava,  sanguinolaria,  balani,  and  occasionally  the 
remains  of  crabs  and  other  Crustacea.  The  various  shells 
found  at  this  slide  are  evidently  of  marine  origin,  and  now 
we  find  them  Ft  an  elevation  of  from  65  to  70  feet  above  the 
sea.  It  will  be  remarked  that  this  elevation  coincides  nearly 
with  the  height  of  the  tertiary  deposits  of  Portland  and  Gard- 
ner, and  with  the  lower  tertiarv  clay  of  Bangor. 

At  the  brick-yard,  near  Pride's  bridge,  we  found  perfect 
casts  of  the  natica  and  mytilus.  This  deposit  is  elevated  about 
60  feet  above  the  sea,  and  belongs  to  the  same  formation  as  the 
clay  at  the  Slide. 

Before  closing  our  remarks  on  the  tertiary  formation  in 
Maine,  let  us  observe,  that  the  general  height  which  these  de- 
posits attain,  is  about  70  or  80  feet,  and  since  no  such  deposits 
occur  at  greater  altitude  than  100  feet,  it  is  evident  that  the  an- 
cient tertiary  sea  covered  the  land  only  to  that  depth,  and  con- 
sequently a  large  portion  of  the  State,  now  above  its  surface, 
must  formerly  have  been  submerged  beneath  the  waters  of  the 
ocean,  while  the  various  prominences  rising  to  a  greater  height 
than  I  have  mentioned,  must  have  stood  like  islands  in  the 
midst  of  the  waves.  A  small  portion  of  the  land  on  which  the 
cities  of  Portland  and  Bangor,  are  built,  as  well  as  a  part  of 
the  land  at  Gardiner,  Hallowell  and  Augusta,  remained  above 
the  surface  of  the  ancient  ocean.  These  observations  have  not 
only  a  scientific  Interest,  but  a  practical  result,  for  the  common 
brick-clays,  being  of  this  formation,  generally  lie  below  the  al- 
titude of  100  feet  from  the  sea-level,  and  the  higher  land  is 
destitute  of  such  deposits.  The  plastic  clay  of  Turner  is  of 
freshwater  formation,  and  there  occur  also  diluvial  clays,  but 
not  abundantly.  Hence  in  the  elevated  table  lands  of  the 
State,  we  find  that  clay,  suitable  for  brick,  is  comparatively 
rare. 
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The  influence  of  the  ancient  sea,  in  the  formation  of  soils,  is 
not  to  be  overlooked,  for  some  of  the  richest  calcareous  marls 
are  tertiary  deposits.  The  water  percolating  through  clay  con- 
uining  many  marine  shells,  is  always  impregnated  with  carbonate 
of  lime,  aid  this  occurs  in  such  quantities  in  some  wells  of  Port- 
land and  Bangor,  as  to  become  very  sensible  to  the  taste.  It 
is  deposited  when  the  water  is  boiled,  forming  a  crust  with- 
in the  tea-kettle. 

In  New  Jersey  there  occur  very  extensive  beds  of  marine 
shells  belonging  to  the  tertiary  formation  which  are  sought  for 
as  a  manure  for  soib,  and  according  to  the  report  of  the  geolo- 
gical  surveyor  of  that  State,  the  quantity  of  this  kind  of  marl 
varies  according  to  the  nature  of  the  shells  that  it  contains, 
some  undergoing  more  rapid  disintegration  than  others,  so  as 
to  cause  them  to  act  more  rapidly  upon  the  soil.  So  far  as 
our  researches  in  Maine  have  extended,  we  find  the  shells  too 
sparsely  mingled  with  the  clay  to  produce  marl. 

By  calling  public  attention  to  this  subject,  I  hope  that  many 
observing  persons  will  engage  in  a  search  for  deposits  of  sea- 
shells  and  marl,  which  if  found,  will  add  greatly  to  the  agricul- 
tural interests  of  the  State.  Whoever  remembers  the  formerly 
barren  lands  of  New  Jersey,  now  rendered  fertile  by  this  sub- 
stance, discovered  by  her  geologists,  will  appreciate  the  value 
of  such  a  discovery.  I  would  also  beg  leave  to  call  the  atten- 
tion of  citizens  of  Maine,  to  the  recent  marl  formed  by  the  de- 
composition of  fresh  water  shells,  on  the  shores  of  the  lakes 
and  rivers,  for  where  many  such  shells  are  heaped  up  on  the 
shores,  they  form  marl. 

In  Pittsfield  and  Lenox,  Massachusetts,  marls  evidently  owe 
their  origin  to  the  decomposition  of  an  infiniiy  of  fresh  water 
shells,  such  as  tlie  planorbis,  cyclas,  and  lynmea,  and  according 
to  my  analyses,  they  contain  from  70  to  80  per  cent,  of  carbon- 
ate of  lime,  besides  a  considerable  quantity  of  vegetable  matter. 

Marls  of  a  similar  character  occur  on  the  shores  of  MiUi- 
nocket  lake,  and  may  be  seen  at  the  carrying  place  between 
that  and  the  Ambejegis  lake,  where  the  expansion  of  freezbg 
water  has  turned  up  the  muddy  bottom. 
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GRANITE. 

This  rock  is  essentially  composed  of  the  three  minerals^ 
quartZ)  felspar,  aad  mica,  crystalized  or  aggregated  together, 
without  any  cement.  Its  good  qualities  as  a  building-stone,  de- 
pend upon  the  regularity  and  admixture  of  these  minerals,  and 
upon  the  absence  of  those  substances  that  deface  or  decom- 
pose the  rock.  It  exhibits  an  infinite  number  of  varieties  of 
color  and  texture,  while  there  are  a  few  substances  that  liave 
a  chemical  action  upon  it. 

In  some  granites,  the  felspar  is  exceedingly  hard,  and  breaks 
with  an  almost  glassy  fracture,  presenting  sharp  and  well  defin- 
ed edges,  while  it  is  translucent  or  transparent.  This  is  the 
strongest  kind  of  felspar,  and  it  endures  the  action  of  the  weath- 
er longer  than  the  dull,  earthy  varieties.  The  mica  contained 
in  granite  is  of  various  colors,  such  as  white,  silvery-grey, 
green,  red,  or  black;  hence,  from  the  intermixture  of  variable 
proportions  of  this  mineral,  we  have  the  different  shades  of  co- 
lor. The  quartz  is  an  unalterable  ingredient,  and  falls  out  when 
the  other  minerals  have  decomposed. 

It  will  be  generally  observed,  that  black  mica  decomposes 
more  rapidly  than  the  lighter  colors,  while  the  bright  white  or 
silvery  mica  is  slow  in  decomposition.  The  felspar,  as  it  de- 
composes, first  turns  white,  if  pure,  while  if  it  contains  prot- 
oxide of  iron,  it  turns  yellowish  brown,  and  is  gradually  remov- 
ed by  rain  and  running  water,  and  deposited  on  the  lower  lands 
in  the  state  of  clay.  The  quartz  remains  in  sharp  particles,  or 
is  worn  by  attrition  into  siliceous  sand. 

Sienite  is  composed  of  the  same  minerals  ai  granite,  ex- 
cepting that  it  contains  hornblende  crystals  instead  of  mica. 
The  felspar  of  sienite  is,  however,  more  frequently  impure, 
firom  the  presence  of  prot-oxide  of  iron,  and  a  little  manganese; 
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these  substances  replacing  an  equivalent  of  one  of  its  regular 

components. 

When  the  quantity  of  oxide  of  iron  is  smaU,  and  in  the  state 
of  per-oxide,  the  felspar  is  of  a  red  color,  and  does  not  under- 
go any  farther  alteration  from  the  action  of  the  atmosphere. 

When  the  oxide  of  iron  exists  in  the  state  of  prot-oxide,  or  at 
its  lowest  stage  of  oxidation,  the  felspar  is  of  a  green  color,  and 
will  turn  brown  by  the  joint  action  of  the  air  and  water,  owing 
to  the  per-oxidation  of  the  iron,  since  we  observe  a  deep  brown 
crust  upon  the  weathered  surface  of  such  rocks,  known  to 
quarrymen  under  the  figurative  name  of  the  ^^sap,"  the  term 
originating  from  an  imagined  analogy  between  this  decomposed 
surface  and  the  sap-wood  of  trees.  This  crust  is  apt  to  sepa- 
rate from  the  block  of  stone,  and  by  the  expansive  action  of 
freezing  the  water  which  infiltrates  into  the  rock,  the  surface  is 
gradually  converted  into  gravel  and  soil.  These  remarks  apply 
to  the  more  highly  ferruginous  sienites.  The  stone  from  Quin- 
cy,  Mass.,  contains  a  little  prot-oxide  of  iron,  and  is  observed 
to  change  color  when  kept  constantly  moist,  but  it  preserves 
its  freshness  very  well  when  exposed  only  to  the  atmosphere, 
being  moistened  but  transiently.  Thus  we  observe,  that  in 
but  few  instances,  the  buildings  constructed  of  this  stone  be- 
come changed  in  color. 

GRANITE    QUARRIES. 

Maine  is  pre-eminent  for  the  abundance  and  excellent  quality 
of  her  various  and  beautiful  granite  rocks,  which  offer  facilities 
for  quarrying  and  exportation,  unequalled  by  those  of  any  other 
part  of  the  known  world. 

However  public  taste  may  vary  in  respect  to  the  shades  of 
color  required  for  architecture,  the  quarries  of  Maine,  furnish- 
ing every  variety,  will  always  be  able  to  meet  the  demand. 

Not  among  the  least  of  the  advantages  over  other  states,  are 
the  facilities  which  exist  for  the  ready  transportation  of  the 
stone  to  market,  since  the  numerous  bays,  deep  inlets,  and 
estuaries  of  large  navigable  rivers,  aflbrd  ready  access  to  most 
of  the  important  quarries. 
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Owing  to  these  uncommon  advantages,  the  granite  of  Maine^ 
is  destined  to  supply  the  whole  Atlantic  coast  of  our  country, 
and  the  West  Indies,  for  it   can  be   quarried  and   shipped  to 
any  of  our  large  cities  at  a  lower  price   than  any  building- 
stone  can  be  obtained  in  their  vicinity. 

It  will  be  seen  by  the  statistical  observations  in  this  report, 
that  many  of  the  Maine  quarries  can  furnish  regular  dimension 
stones,  of  excellent  granite,  on  board  ship,  for  $1,12  per  ton, 
and  the  expense  of  transportation  to  New  York  is  rarely  more 
than  $2,50  per  ton.  Now  there  are  but  few  cities  where  this 
article  will  not  sell  for  at  least  $7  per  ton,  which  will  give  a 
profit  of  $3,38  for  each  ton  of  granite. 

Since  this  stone  is  so  beautiful  and  substantial  a  material,  it 
is  certain  that  there  will  be  a  constantly  increasing  demand  for 
it,  as  the  population  of  the  country  increases,  and  new  build- 
ings are  required. 

I  have  not  mentioned  the  high  price  which  is  paid  for  col- 
umns and  other  stones  of  large  dimensions,  but  many  such 
stones  sell  for  90  cents  per  cubic  foot,  and  the  increasing  num- 
ber of  our  public  and  monumental  buildings,  creates  an  exten- 
sive demand  for  such  large  masses. 

I  trust  that  we  shall  never  again  have  occasion  to  see  a  pub- 
lic edifice,  which  ought  to  be  a  model  of  fine  architecture,  con- 
structed of  brick,  and  I  doubt  not,  that  the  improving  taste  of 
our  citizens  will  soon  require  more  elegant  materials  for  tlieir 
dwellings  than  baked  clay.  Indeed,  the  efi!ect  of  a  blood-red 
brick  city,  is  decidedly  disagreeable  to  any  person  of  taste,  and 
is  the  first  annoyance  to  which  such  persons  are  exposed  on 
approaching  our  shores. 

The  rapidity  with  which  a  granite  building  maybe  construct- 
ed, is  decidedly  in  favor  of  stone  edifices,  and  I  have  no  doubt 
that  the  materials  may  be  furnished  at  nearly  as  low  a  price. 

In  this  section  I  shall  describe  only  those  quarries  which, 
from  their    situation,  are  available    for  commercial    use.     If 
I  should   undertake   to   describe   minutely  every   locality    in 
the  State,  where  good  granite  is  found,  this  report  would  be 
swelled  into  a  large  volume,  for  I  have  more  than  thirty  dif*- 
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ferent  kinds  before  me,  suitable  for  architecture,  that  were 
obtained  in  Maine,  during  the  past  summer,  and  there  are 
many  other  localities,  which  not  being  available  for  commer- 
cial use,  it  was  not  thought  worth  while  to  represent. 

Tiie  following  quarries  are  all  capable  of  being  successfully 
wrought,  and  are  situated  near  the  sea-coast  from  whence  they 
may  be  sent  abroad. 

On  the  Penobscot  river  there  occur  inexhaustible  supplies  of 
excellent  granite  rocks,  admirably  suited  for  architectural  pur- 
poses, and  so  near  navigable  water  as  to  render  the  stone  vahi- 
uable  for  exportation. 

At  the  base  of  Mosquito  mountain,  beside  a  huge  pile  of  rocks 
that  have  fallen  from  the  mountain's  side,  and  exposed  a  steep 
precipice  of  naked  rock,  the  Frankfort  Granite  company  have 
begun  extensive  operations  for  obtaining  building  stones.  Thai 
far  they  have  wrought  only  those  detached  blocks,  that  lie  in 
confused  heaps  at  the  base  of  the  mountain,  by  which  much 
expense  is  saved  in  quarrying.  Extensive  buildings  or  sheds 
are  erected  to  cover  the  workmen  and  their  materials,  and  while 
engaged  in  dressing  the  stone. 

This  quarry  was  first  wrought  in  the  month  of  May,  1836; 
since  that  time  more  than  $50,000  worth  of  granite  has  been 
sold.  It  has  been  mostly  sent  to  New  York,  and  is  there  used 
in  constructing  the  Albany  Exchange.  That  contract  not  yet 
being  completed,  the  Frankfort  Granite  Company  have  not  feh 
so  severely  as  other  quarrying  associations  the  decline  of  busi- 
ness which  has  arrested  so  many  other  enterprises  of  the  kind. 
There  can  be  no  doubt,  if  this  quarry  is  propeily  managed, 
that  it  will  become  an  immense  and  increasing  source  of  reve- 
nue, both  to  the  individuaU  immediately  interested  and  to  the 
State.  A  considerable  sum,  no  less  than  $20,000,  has  been 
expended  in  digi'ini;  a  large  sloop  canal  from  the  river  to  the 
base  of  the  mountain,  and  that  work  must  have  consumed  a  con- 
siderable share  of  the  proceeds  from  their  sales,  but  when  the 
work  is  complete,  it  will  so  favor  the  shipments  as  to  make  am- 
ple returns  to  the  company.  I  am  in  hopes  to  obtain  some  sta- 
tistical information  respecting  the  operations  at  this  quarry,  and 
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shall  then  be  able  to  give  a  more  accurate  account  of  its  value. 

The  whole  mass  of  Mosquito  mountain  is  composed  entire- 
ly of  granite,  and  its  height  is  527  feet  above  high  water 
mark,  while  the  diameter  of  the  mountsun  is  at  least  twice  the 
measure  of  its  height,  and  it  must  contain  at  least  five  hundred 
millions  of  cubic  feet ,  equal  to  30,000,000  tonjs. 

Mount  Heagan  appears  to  be  composed  of  similar  rocks. 

Mt.  Waldo  is  composed  of  the  same  kind  of  granite  and  is 
elevated  968  feet  above  high  water  mark.  This  mountain  con- 
tains more  than  one  billion  five  hundred  millions  cubic  feet  of 
granite,  or  one  hundred  millions  of  tons. 

This  stone  is  of  excellent  quality,  is  free  from  stains  of  oxide 
of  iron,  and  does  not  contain  any  pyrites.  It  is  an  admirable 
stone  for  architecture,  and  will  preserve  its  color  unchanged* 
Its  effect,  when  seen  at  a  little  distance,  is  much  like  that  of 
the  light  colored  granite  of  Hallowell.  When  examined  minute* 
ly,the  crystals  of  febpar  become  apparent,  since,  like  the  Mos- 
quito mountain  granite,  it  contains  squares  of  felspar  or  is  por* 
phyritic  in  its  structure. 

Preparations  were  making  for  opening  an  extensive  quarry 
upon  the  side  of  Mt.  Waldo,  at  the  time  when  we  visited  it| 
and  I  doubt  not  that  the  work  will  prove  advantageous  to  the 
parties  concerned.  A  road  has  been  made  so  as  to  transport 
the  stone  directly  to  the  river,  where  it  can  be  put  on  board 
ship  and  sent  to  the  cities  where  it  is  wanted. 

1  have  seen  specimens  of  the  Mosquito  Mountain  granite  fine- 
ly dressed  and  polished.  It  is  like  that  above  described,  and 
is  vastly  more  beautiful  than  any  of  the  oriental  granites  used 
by  the  ancient  Romans. 

Many  other  quarries  have  been  opened  in  Frankfort,  but  few 
of  them  are  wrought  for  the  purpose  of  shipping  abroad.  I  have 
described  them  so  minutely  in  our  topographical  section  that  it 
wiU  be  unnecessary  to  recapitulate. 

BLUEHILL. 

Bluehill  bay  is  a  very  convenient  harbor  for  vessels  engaged 
in  transportation  of  granite,  and  there  ai^  immense  and  inex*^ 
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haustible  quarries  of  this  stone  favorably  situated  for  traosporu- 
tion.  The  New  York  Granite  Company  have  opened  exten- 
sive quarries  about  1}  mile  E.  S.  E.  from  the  village,  on  the 
North  East  side  of  the  narrows,  and  very  near  navigable  water. 
The  rock  is  coarse-grained,  but  when  hammered,  looks  very 
handsome.  Owing  to  the  presence  of  black  mica,  it  is  a  little 
darker  than  those  before  described.  Columns  weighing  35 
tons  have  been  split  from  this  ledge,  and  others  may  be  ob- 
tained which  will  weigh  84  tons.  The  mountain  is  elevated 
about  300  feet  above  the  sea,  and  is  about  half  a  mile  in  extent 
E.  S.  E.  and  W.  N.  W.  No  less  than  six  hundred  millions 
of  cubic  feet  of  stone  are  contained  in  this  hill  within  the  limits 
of  half  a  mile  in  length,  by  1000  feet  in  width,  and  300  feet  in 
height. 

The  company  own  250  acres  of  thb  mountain,  and  paid  for 
it  the  sum  of  $5500.  A  railroad  70  rods  in  length  costing  $10 
per  rod  has  been  made  for  the  purpose  of  bringing  the  stone 
from  the  top  of  the  hill,  but  it  is  entirely  unnecessary,  since 
it  will  be  easier  to  quarry  upon  its  side  near  the  water, 
to  which  there  is  a  regular  and  easy  slope.  Raifaroads  so 
highly  inclined  as  this,  are  very  apt  to  get  out  of  order,  owing 
to  the  heavy  loads  carried  upon  them,  and  the  wear  and  tear  is 
so  great  that  continual  expenditures  to  a  large  amount  are  re- 
quired to  repair  them. 

This  quarry,  if  well  managed,  must  prove  of  great  value,  for 
the  quantity  of  stone  is  inexhaustible,  and  transportation  to  mar- 
ket easy. 

The  Mc-Herd  ledge  at  the  head  of  Long^s  cove,  has  not  been 
opened,  but  the  stone  seen  there  is  a  very  fine  kind  of  granite, 
splitting  into  any  form  desired  and  presenting  a  sharp  and  well 
defined  edge.  It  is  suitable  for  ornamental  work  and  the  most 
elegant  devices  may  be  carved  upon  it,  which  will  present 
delicate  sculpture  to  great  advantage.  I  should  recommend 
this  stone  for  the  capitals  of  columns  and  for  window-caps 
upon  which  ornamental  work  should  be  carved.  I  do  not 
know  the  extent  of  this  granite,  as  much  of  it  b  evident- 
ly covered  with  soil,  but  there  is  amply  sufficient  for  the  pur- 
jpOMB  above  designated. 
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There  are  many  other  locaHties  where  granite  may  be  ob- 
tained on  the  shores  of  this  bay,  but  few  excepting  those  men- 
tioned can  be  wrought  profitably. 

On  the  South  Fox  Island,  Vmalhaven,  good  granite  abounds, 
bat  has  not  been  quarried.  It  is  coarse-grained^  but  will  an- 
swer well  for  large  works.  Granite  also  occurs  upon  Deer 
Isle,  and  may  be  used  for  the  same  purposes  as  that  of  the  Fox 
Islands.  For  wharves,  breakwaters,  light-houses,  monuments 
and  other  large  or  coarse  structures,  the  large  grained  stone  is 
as  good  as  the  finer  and  more  costly  varieties. 

BUCKS  HARBOR  IN  BROOKSYILLE,  NEAR  CASTINE. 

The  granite  quarry  opened  at  this  place  is  one  of  great  val- 
ue, on  account  of  the  goodness  of  the  stone,  and  the  facilities 
for  extracting  and  shippmg  it  for  sale.  This  locality  is  owned 
by  a  New  York  and  New  Jersey  Company,  and  has  been 
wrought  by  their  agents  to  some  extent,  but  owing  to  the  pres- 
sure of  the  times,  as  I  suppose,  their  operations  were  suspend- 
ed at  the  time  when  I  visited  the  quarry,  and  the  place  was  un- 
der attachment  by  the  quarrymen.  About  $1000  worth  of 
rough  and  hammered  stone  lay  neglected  at  the  quarry.  It  is 
not  probable,  however,  that  property  so  valuable  as  this  will 
be  sacrificed  for  a  small  sum,  and  it  will  doubtless  be  agdn 
wrought. 

This  granite  is  rather  coarse  grained,  but  is  handsome  when 
dressed,  and  is  free  from  any  injurious  admixture.  Its  felspar 
is  of  a  pure  white  colour,  and  the  mica  is  black.  The  latter 
mineral  is  generally  the  first  that  gives  way  to  the  action  of 
the  weather.  The  extent  of  the  hill  composed  entirely  of 
granite  is  1320  feet  in  length,  1650  feet  in  width,  and  300  feet 
in  height.  Its  cubic  contents  will  amount  to  more  than  634,- 
000,000  cubic  feet,  or  nearly  40,000,000  tons.  The  cost  of 
splitting  and  delivering  the  stone  on  board  ship  has  not  exceed- 
ed $1  12  per  ton,  and  it  may  be  furnished  as  low  as  $1  00  per 
ton.  Cost  of  transportation  to  New  York  varies  from  $2  00 
to  |3  00  per  ton. 

Bucks  Harbor  is  a  deep  and  safe  cove,  protected  by  a  litde 
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island  at  its  mouth.  Castine  Harbor,  dose  at  haad,  is  one  of 
the  best  od  our  coast,  and  open  at  all  seasons  of  the  year. 
Nearly  the  whole  coast  of  Lincoln  County  is  composed  of 
granite  and  gneiss,  the  former  rock  predominating.  This  coast 
is  remarkably  indented,  or  rather  gashed  or  serrated  by  deep 
bays,  which  extend  far  back,  so  that  the  various  promontories 
stand  out  like  giant  fingers  into  the  sea. 

In  many  places  the  stone  is  suitable  for  architecture,  and 
may  be  wrought,  especially  for  heavy  works,  since  it  is  very 
abundant  and  easy  of  access.  In  some  of  the  localities  wUoh 
are  described  at  length  in  our  topographical  section,  there 
are  valuable  quarries  of  fine  building  stone,  that  have  been 
wrought  to  some  extent.  It  would  require  a  volume  to  enter 
mto  detailed  descriptions  of  every  quarry,  and  this  cannot  be 
expected  in  an  annual  report. 

The  coast  on  the  main  land,  and  the  islands  around  8t 
George,  Friendship  and  Bremen,  abound  in  granite  rocks,  ma- 
ny of  which  are  of  good  quality. 

That  on  RacklifT's  Island  is  abeautiAil  building  stone,  and 
is  free  from  pyrites  and  other  injurious  minerals.  Its  co- 
lor is  light,  owing  to  the  circumstance  of  the  mica  being  of  a 
grey  color,  and  the  felspar  white.  It  contains  but  little  quarts. 
Near  Friendship,  good  granite  is  also  quarried  and  sent  abroad. 

EDGECOMB. 

In  this  town,  a  little  below  Wiscasset,  and  opposite  Squam 
Island,  occurs  an  extensive  hill  of  dark  colored  granite  gneiss, 
consisting  of  black  mica,  quarts  and  febpar;  the  former  min- 
eral predominating,  gives  it  a  dark  blue  colour.  It  is  generally 
free  from  pyrites,  and  withstands  very  well  the  action  of  the 
weather.  An  extensive  quarry  has  been  opened  there  and 
contracts  have  been  made  and  completed  for  the  supply  of 
atone,  to  New  Orleans  and  other  ports. 

It  is  evident,  from  the  extent  of  the  hill  composed  of  this 
rock,  that  there  is  an  inexhaustible  supply  of  beautiful  build- 
ing materials,  which  will  be  again  extensively  wrought,  when 
business  shall  have  returned  to  its  usual  prosperous  condition. 
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I  would  observe  that  the  Edgecomb  granite-gneiss  is  here  and 
there  cut  by  coarser  granite  veins,  and  these  should  be  avoided 
when  the  stone  is  supplied  for  buildings.  There  is  enough 
^tone  of  an  uniform  color,  which  can  be  furnished,  and  those 
blocks  containing  veins  should  be  laid  aside,  and  will  find  a 
ready  sale.  It  is  admirably  adapted  for  window  caps,  steps 
to  bouses,  and  for  elegant  buildings.  I  should  estimate  the 
quantity  of  granite  at  this  place  at  1,500,000,000  cubic  feet, 
or  more  than  100,000,000  tons.  Hence,  it  will  appear  that 
there  is  amply  sufficient  for  all  future  time;  and  it  is  situated 
very  favorably  for  transportion  and  shipment,  the  slope  being 
gradual  to  the  river,  and  the  water  deep  enough  for  any  class 
of  ships,  while  a  new  granite  wharf  aSbrds  an  excellent  oppor- 
tmuty  of  putting  the  stone  directly  on  ship  board,  as  the  ves- 
sel lies  at  its  side,  the  depth  of  water  within  10  feet  of  it  be- 
ing not  less  than  12  feet,  so  that  any  vessel  used  for  the  pur- 
pose may  come  directly  along  side  of  the  wharf,  and  take  its 
cargo. 

Phipsburg  has  a  number  of  good  quarries  of  granite  gneiss, 
similar  to  that  wrought  at  Hallowell.  Pitch  Pine  Hill,  Hun- 
newell's  Point  and  Small  Point  Harbor  are  the  localities  which 
we  have  visited.  Stone  from  some  of  these  quarries  has  been 
sent  to  Havana,  in  the  Island  of  Cuba,  where  it  has  been 
used  for  the  purpose  of  making  tesselated  pavement  floors 
for  their  warehouses,  it  being  split  into  regular  squares  of 
10  inches  in  width  and  4  inches  in  thickness.  There  will 
doubtless  be  a  new  and  increasing  demand  for  similar  stones, 
and  there  are  abundant  quarries  here  which  can  furnish  any 
amount  required.  I  doubt  not  that  when  the  inhabitants  of  the 
West  Indies  have  once  learned  the  superior  comfort  of  granite 
floors  and  stone  buildings,  that  such  materials  will  become  an 
article  of  exchange  with  them,  for  their  tropical  produce. 

In  Brunswick,  three  miles  from  Bath,  the  New  Meadows 
quarry  is  in  active  operation;  an  abundant  supply  of  granite- 
gneiss  is  obtained,  there  being  more  than  one  hundred  millions 
of  cubic  feet  of  this  stone  in  one  hill,  which  is  elevated  85  feet 
above  the  sea-level.     This  stone  is  like  that  wrought  in  Hal- 
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lowell.     For  a  more  minute  descripUon  of  the  localitj,  see 
our  topographical  section. 

The  Hallowell  quarries  are  so  well  known  that  I  need  not 
enter  into  minute  details  of  their  Falue.  I  have  already  given 
a  sufficiently  full  account  of  their  extent  and  quality.  The 
ridge  composed  of  granite,  in  this  town,  is  elevated  about  400 
feet  ahove  the  level  of  the  Kennebec,  and  it  extends  in  a 
North  East  and  South  West  direction.  Since  there  are  no 
weU  deBned  boundaries  yet  ascertained  for  this  locality,  it  is 
improper  to  make  an  estimate  of  the  quantity  of  stone  that 
exists  there;  but  we  may  say  that,  within  the  limits  of  4000 
feet  in  length  and  1000  feet  in  width,  that  there  are  no  less 
than  1,600,000,000  cubic  feet,  above  the  river's  level,  or 
more  than  100,000,000  tons.  Thb  amount  is,  probably,  not 
more  than  one  half  the  actual  quantity,  but  it  must  be  remem- 
bered that,  since  the  quarries  are  not  on  the  inmiediate  sea- 
coast,  they  will  never  be  wrought  to  the  lowest  depths  to  which 
they  can  be  drained.  I  merely  give  the  above  estimate,  to 
show  that  the  supply  is  amply  sufficient  for  every  demand  that 
may  occur. 

There  are  also  granite  quai'ries  in  Augusta,  which  I  have  not 
yet  explored,  but  which  are  said  to  be  very  extensive.  The 
stone  is  exactly  like  the  Hallowell  granite  gneiss,  and  is  of 
good  quality.  It  has  tlie  disadvantage,  however,  of  not  being 
so  near  navigable  water,  so  that  it  cannot  be  shipped  so  easily 
as  the  Hallowell  stone.  It  will,  however,  be  used  in  the  town, 
and  I  understand  that  quarrying  operations  are  contemplated, 
for  the  purpose  of  sending  it  abroad. 

Beautiful  granite,  of  a  light  colour,  splitting  into  any  form 
desired,  and  perfectly  free  from  impurities,  occurs  in  the  town 
of  Waterford,  but  it  is  so  remote  from  the  sea,  that  it  can  only 
be  used  to  supply  the  immediate  vicinity. 

KENNEBUNK. 

Is  also  celebrated  for  its  granite  quarries,  and  large  opera- 
tions in  this  article  are  carried  on  at  that  place. 

The  principal  opening  is  known  by  the  name  of  the  United 
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States  quarry,  and  is  extODsively  wrought  by  an  enterprising 
company.  The  granite  is  of  a  dark  color,  owing  to  the  pre- 
dommance  of  black  mica.  Its  felspar  is  of  a  pure  white  color, 
and  is  remarkable  for  its  hardness,  and  almost  glassy  fracture. 
The  quartz  is  in  small  proportion  to  the  mass.  It  is  the  hard- 
ness of  the  felspar  that  gives  this  rock  its  peculiar  tenacity,  and 
prevents  in  a  measure  the  action  of  the  fine  particles  of  pyrites, 
which  it  contains.  Hence  it  does  not  show  very  perceptibly 
the  brown  marks  which  are  apt  to  spot  the  granites  containing 
this  mineral.  The  dark  color  of  the  stone  also  serves  to  con- 
ceal such  stains.  There  are  numerous  little  crystals  of  sphene 
(an  ore  of  titanium)  scattered  through  the  rock,  but  they  do  no 
harm,  since  they  are  more  durable  than  its  other  ingredients, 
excepting  the  quartz. 

I  have  given  an  account  of  the  extent  of  the  quarries  opened, 
in  another  section  of  this  report,  and  shall  therefore  only  record 
here  some  statistical  matter  of  interest,  furnished  through  the 
kindness  of  John  Neal,  Esq.  of  Portland,  one  of  the  directors 
,  of  the  association. 

^^During  the  past  season  12  men  have  been  constantly  em- 
ployed at  the  quarry,  and  10  are  in  Portland  engaged  in  dres- 
sing the  stone. 

Rough  split  granite  sells  for  $5  per  ton  of  14  cubic  feet,  on 
the  Wharf  at  Kennebunkport.  The  price  remains  uniform  up 
to  the  dimensions  of  26  cubic  feet,  and  above  that  measure,  2 
cents  per  foot  is  charged  for  every  additional  foot. 

Stones  for  store  fronts  hammered,  sell  for  75  cents  per  su- 
perficial foot. 

Where  two  sides  of  a  stone  are  fine  dressed,  and  two  rough 
,  hammered,  three  sides  are  charged,  and  nothing  is   demanded 
for  the  ends." 

Where  three  sides  are  fine  dressed,  and  one  rough  hammer- 
ed, they  charge  for  four  sides  and  not  for  the  ends. 

Mr.  Neal  has  promised  to  furnish  me  with  a  statistical  return 
of  the  amount  of  their  sales,  for  the  present  year,  which  I  shall 
be  happy  to  lay  before  you. 

The  granite  obtained  from  the  U.  States  quarry  is  mostly 
sold  in  New  York. 
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TIi3re  are  many  other  ledges  of  similar  granite  in  Kenne- 
buok,  some  of  which  have  been  added  to  the  property  of  the 
Kenncbunk  company,  while  others  are  owned  by  individuals, 
and  by  other  corporations,  but  they  have  not  yet  begun  to  quar* 
ry  the  stone. 

We  may  estimate  the  quantity  of  granite  in  this  town  to  be 
2  miles  in  length,  by  1  in  width,  and  70  feet  in  depth,  to  the 
sea-level,  which  would  give  more  than  3,500,000,000  cubic 
feet,  or  250,000,000  tons.  But  it  cannot  be  drained  to  more 
than  half  this  d^pth,  so  that  about  half  the  above  quantity  is 
available. 

The  granite  of  the  Ocean  quarry,  in  Kennebunk,  is  exactly 
like  that  of  the  United  States  quarry. 

That  belonging  to  the  New  York  and  Kennebunk  company 
differs  by  having  light  flesh  colored  felspar.  It  is  colored  by 
the  per-oxide  of  iron,  but  will  not  undergo  any  change  of  color 
from  the  action  of  the  atmosphere  and  water. 

In  Biddeford,  there  occurs  a  beautiful  dark  colored  granite, 
of  excellent  quality,  but  not  in  sufficient  quantity  to  supply  large 
contracts. 

Mr  Libbey,  Agent  for  the  Sullivan  Hopewell  Granite  Com- 
pany has  furnished  me  with  the  following  statistical  information 
respecting  tlie  quarry  under  his  superintendence: 

^' The  amount  of  stone  quarried  at  the  Sullivan  Hopewell 
granite  quarry,  in  tlie  town  of  Sullivan,  county  of  Hancock,  on 
what  is  called  Taunton  bay,  in  1837,  20  men  heing  employed, 
was  17,783  feet,  at  30c  per  foot,  on  the  wharf.  The  facilities 
for  getting  the  stone  to  tlie  wharf  are  very  good — the  distance 
about  10  rods,  a  little  descending.  The  expense  of  shipping 
to  New  York  is  from  $2  to  $3  per  ton.  There  are  about  sixty 
acres,  of  which  about  one  third  is  granite.  Stone  can  be  ob- 
tained of  any  dimensions  required." 

Sicnite,  a  rock  composed  of  felspar,  hornblende  and  quartz, 
used  also  as  a  building-stone,  under  the  common  name  of  dark 
granite,  occurs  abundan-.ly  in  Maine.  Many  high  hills  and 
mountains  in  York  County  are  entirely  composed  of  it,  and  if 
it  should  ever  be  required  in  the  market,  there  is  an  abundant 
supply  in  the  State. 
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The  three  mountains  in  York,  called  Agamenticus,  are  com-  ^ 
posed  of  sienite,  the  highest  attaining  an  elevation  of  672 
feet  above  the  level  of  the  sea.  The  rock  composing  tliesc 
lulls  is  characterised  by  a  brownish  green  felspar  and  horn- 
blende. It  is  too  remote  from  shipping  to  be  profitably 
quarried  for  exportation. 

An  inferior  kind  of  sienite  occurs  on  the  sea-coast,  at  Cape 
Neddock,  but  its  felspar  contains  so  much  oxide  of  iron,  that 
it  has  a  dirty  green  color. 

In  Newfield  there  are  huge  mountains  of  this  rock,  of  good 
quality,  attainhig  an  elevation  of  1600  feet  above  the  sea,  but 
they  are  too  remote  from  navigable  waters  to  be  available  iu 
commerce. 

There  are  an  infinite  number  of  granite  and  sienite  moun- 
tains in  the  interior  of  tlie  State,  that  will  furnish  an 
abundance  of  building-stone,  for  use  in  their  neighborhood,  but 
which  cannot  be  transported  to  the  sea-coast,  on  account  of 
the  expense.  I  have,  therefore,  avoided  taking  up  time  in 
measuring  their  extent,  or  in  describing  them  in  this  report. 

Mica  slate,  valuable  for  flagging  stones,  and  in  great  demand 
m  our  large  cities  for  side-walks,  is  found  abundantly  in  Maine. 
At  Phipsburg,  near  Small  Point  Harbor,  there  are  some 
beautiful  and  brilliantly  spangled  rocks  of  this  kind,  which 
would  meet  with  a  ready  sale.  They  are  not,  however,  so 
strong  as  the  mica-slate  brought  from  Bolton,  Ct.  owing  to  the 
predominance  of  granular  quartz,  but  if  made  6  inches  thick, 
they  will  answer  every  purpose. 

In  Winthrop,  Acton  and  Lebanon,  good  mica-slates  are 
found,  but  they  are  so  remote  from  the  sea,  that  I  do  not  know 
as  tfiey  can  be  profitably  quarried. 

Slabs  of  good  dimensions,  and  perfectly  true,  4  inches  in 
thickness,  from  the  Bolton  quarry,  I  am  told,  sell  for  50  cents 
per  superficial  foot.  If  this  price  can  be  obtained  for  the  mica 
slate  rocks  of  Maine,  it  may  be  worth  while  to  quarry  them  so 
as  to  supply  the  market. 

Those  which  have  been  obtained  at  Phipsburg,  measure 
5  feet  by  15,  and  are  about  4  inches  thick.     I  do  not  know 
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,  whether  any  of  tliem  have  been  offered  for  sale.  If  such  mica 
slate,  as  occurs  in  Acton,  can  be  found  near  water  communi- 
cation, it  will  be  of  great  value. 

LIMESTONES  AND  MARBLES. 

No  Other  Slate  can  vie  with  Maine  in  the  abundance  of  its 
limestones,  and  the  amount  of  revenue  derived  from  commerce 
in  this  article  is  immense,  and  probably  far  greater  than  is  gen* 
erally  apprehended. 

Thomaston  is  justly  celebrated  for  her  inexhaustible  quarries, 
which  serve  to  supply  nearly  all  the  cities  on  the  Atlantic  coast 
with  the  lime  used  in  their  buildings,  and  for  agriculture. 
•  Few,  perhaps,  realize  the  fact,  that  there  are  no  less  than 
14  milhon  dollars  worth  of  limestone  within  20  feet  of  the  sur- 
face, in  Thomaston;  and  that  already,  while  but  a  trifling  pro- 
portion of  the  stone  is  exported,  nearly  half  a  million  of 
dollars  are  annually  realized  from  the  sales  of  lime;  beside 
which,  we  have  also  to  estimate  the  value  of  the  carrying  trade, 
the  whole  business  being  in  the  hands  of  the  citizens  of  Maine. 
•  Limestone  abounds  also  in  Camden,  Hope,  LincolnviOe, 
Warren,  Union,  Whilefield,  Machias,  and  Lubec,  from  seve- 
ral of  which  places  it  is  exported  in  the  state  of  lime. 

The  present  season  has  added  many  new  localities  to  our 
list,  and  they  will  be  found  fortunately  situated,  just  where  a 
new  and  important  demand  was  springing  up,  owing  to  the  dis- 
coveries made  respecting  the  treatment  of  soils. 

York,  Cumberland,  Oxford  and  Kennebec  Counties  con- 
tain as  much  hme  as  will  be  required  for  their  agriculture. 

I  have,  in  several  places  in  the  interior,  ascertained  tliat  the 
price  paid  for  Thomaston  lime,  was  as  high  as  ^4  per  cask, 
which  high  cost  precludes  its  use  upon  the  soil. 

On  the  Aroostook,  the  people  pay  $16  a  tierce  for  St.  John 
lime,  while  the  very  rocks  under  their  feet  are  composed  of 
excellent  limestone,  and  wood  costs  only  the  labor  of  cutting. 
They  are,  however,  unacquainted  with  the  nature  of  the 
rock,  from  which  this  substance  is  made,  and  know  nothing  of 
the  simple   art  of  lime-burning.     They  will,  however,  soon 
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learn,  and  will  hereafter  value  the  rocks  around  them,  wliich 
were  formerly  unheeded,  or  considered  useless. 

There  are  many  districts  in  Maine,  where  the  comfort  oT  a 
well  plastered  wall  is  unknown,  yet  limestone-rocks  occur  all 
around,  and  the  untamed  forest  offers  an  abundance  of  fuel. 

Although  we  have  discovered  many  new  and  important 
deposits  of  limestone  in  the  State,  I  am  still  of  opinion, 
that  every  year  the  demand  for  the  Thomaston  lime  will  be 
on  the  increase,  for  the  farmers  in  various  parts  of  our  country 
are  now  awakened  to  the  value  of  this  mineral,  as  a  manure  for 
the  amendment  of  soils. 

Many  valuable  beds  of  limestone  occur  in  the  interior  of  the 
State,  where  the  expense  of  transportation  forbids  tlie  use  of 
Thomaston  lime  for  agricultural  purposes.  By  means  of  wood 
and  peat,  abundant  in  the  vicinity,  this  limestone  may  soon  be 
made  to  double  the  pioduce  of  the  soil.  For  it  may  be  read- 
ily burned  in  large  quantities  in  temporary  kilns  erected  for  the 
purpose,  and  the  lime  ashes  being  mixed  will  form  a  most  valu- 
able article  for  fertilizing  the  soil. 

The  limestone  found  in  York  and  Oxford  Counties,  is  in- 
cluded in  alternating  strata  of  gneiss,  or  mica-slate,  and  the 
width  of  the  beds  varies  from  a  few  inches  to  several  feet  in 
thickness.  These  beds  generally  rest  upon  the  flanks  of  gran- 
ite mountains,  and  they  occur  also  on  the  hills  and  table-lands. 

In  many  of  the  towns  through  which  we  passed,  the  stone 
walls  were  principally  built  of  this  rock,  and  an  abundance  of 
it  is  scattered  over  the  fields.  This  limestone  is  of  the  very 
best  kind  for  agriculture,  since  it  is  destitute  of  magnesia,  and 
may  therefore  be  used  more  freely,  and  with  less  scientific 
knowledge  on  the  part  of  the  farmer. 

When  pure  lime  is  wanted  for  mortar,  the  best  stone  may 
be  selected  for  burning,  or  the  rock  with  its  foreign  minerals 
can  then  be  taken  from  the  kiln  after  being  burnt;  slaked  with  a 
litde  water,  the  lime  being  riddled  out  very  easily,  while  the 
refuse  will  prove  valuable  as  a  manure,  for  it  will  have  much 
lime  adhering  to  it.  In  this  case,  the  sifted  hydrate  of  lime  is 
to  be  immediately  mixed  with  the  sand  by  means  of  more  wa- 
ter, if  it  is  required  for  mortar. 
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The  limestones  which  we  have  collected  were  obtained  in 
the  following  places. 

Newfield,  Norway,  Paris,  Buckfield,  Winthrop,  Hallowell, 
Whitcficld,  Brunswick,  Phipsburg,  Union,  Bluehill. 

The  six  first  mentioned  localities  furnish  granular  limestone, 
imbedded  in  gneiss,  suitable  for  agriculture. 

The  Whitefield  locality  I  have  not  yet  examined,  but  the 
specimens  given  me  are  the  stratified  blue  and  white  compact 
carbonate  of  lime,  of  good  quality. 

The  Phipsburg  limestone  is  highly  granular  or  crystal- 
ine,  and  is  colored  here  and  there  by  plumbago  or  graphite. 
This  rock  is  very  pure,  and  suitable  for  every  usual  purpose. 

Union  possesses  a  very  inexhaustible  supply  of  elegant  white 
dolomite  marble,  suitable  for  lime  and  for  monumental  archi- 
tecture. 

ROOFING  SLATE. 

Bangor,  in  Wales,  has  hitherto  enjoyed  the  exclusive  privi- 
lege of  supplying  the  world  with  roofing-slates,  but  it  is  certain 
chat  she  will  find  a  powerful  rival  in  the  Bangor  of  Maine,  for 
that  city  is  destined  to  be  the  place  of  exportation  for  all  tlic 
good  slates  used  on  the  Atlantic  coast. 

Inexhaustible  quarries  of  this  valuable  material  occur  along 
the  banks  of  the  Piscataquis,  from  Williamsburg  to  Foxcroft, 
and  it  is  highly  probable  that  we  do  not  yet  know  a  tenth  part 
of  its  extent.  We  do  know,  however,  tliat  there  is  a  sufficien- 
cy there,  to  supply  the  cities  of  America,  if  not  of  the  whole 
world. 

In  Williamsburg,  Barnard  and  Foxcroft  openings  have  been 
made,  and  the  quality  of  the  slates  has  been  proved  to  be  equal 
if  not  superior  to  any  ever  used  in  roofing.  Every  foot  oi 
rock  gives  from  30  to  40  handsome  slates,  and  some  have  been 
obtained  and  made  uito  writing  slates,  large  enough  to  cal- 
culate upon  the  extent  and  value  of  the  quarries,  for  the; 
may  be  obtained  9  feet  by  5  square.  One  which  I  have  seei 
framed  was  2]  feet  by  4  feet,  and  was  very  handsome  and  ol 
good  quality  as  might  be  desked. 
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There  have  been  obtained  during  the  present  season  abou 
100  boxes  of  roof-slate,  which  was  quarried  for  the  purpose  of 
testing  its  value. 

When  a  road  is  made,  and  the  means  of  transportation  are 
prepared,  we  shall  see  an  abundance  of  this  article  in  the  mar- 
ket, and  people  will  not  care  which  Bangor  it  comes  from,  so 
long  as  it  is  of  good  quality,  and  is  sold  at  a  low  price.  Even 
in  the  present  state  of  the  country,  I  understand  that  the  cost 
of  furnishing  the  Barnard  and  Williamsburg  slates  to  market  is 
not  more  than  $5  per  ton,  in  Bangor,  and  $11  per  ton  in  Bos- 
ton.    Thus: 

Cost  of  quarrying  and  trimming, $3 

Transportation  to  Bangor,        6 

Do.  from  Bangor  to  Boston,  ...       3 

$11 

The  Welsh  slates,  I  am  informed,  sell  for  $27  per  ton,  so 
that  even  were  the  cost  double  the  amount  above  estimatei}* 
there  would  still  be  a  large  profit  to  the  owners  of  the  quarry. 

We  observed  that  most  of  the  houses  in  Bangor,  and  other  cities 
of  the  State,  are  covered  with  Welsh  slates,  that  were  first 
imported  into  New  York  or  Boston,  and  there  purchased  and 
transported  to  Maine. 

A  few  years  hence  this  will  appear  equally  absurd  with  the 
fact,  that  our  fathers  used  to  send  to  Wales  for  grave-stones,  and 
the  good  Dutchmen  of  New  York  to  Holland  for  brick.  In- 
deed, we  need  not  go  so  far  from  home,  for  less  than  20  years 
ago,  I  am  told,  that  it  was  customary  to  send  from  Hallo  we  11 
to  Quincy  for  granite  or  sienite,  to  make  underpinnings  to  the 
houses  in  that  town,  and  to  this  day  Quincy  supplies  Maine 
with  tombstones! 

So  it  has  been  and  must  be  with  every  State,  until  their  hills 
and  mountains  are  explored,  so  as  to  develope  their  resources, 
which  might  otherwise  pass  unheeded  for  ages. 

In  Thomaston  it  has  always  been  customary  to  bum  lime- 
stone with  a  wood  fire,  and  formerly  an  immense  quantity  of 
this  fuel  was  used,  since  it  then  required  no  less  than  thrf 
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weeks  to  burn  a  kiln  of  lime.  It  was  afterwards  found  by  tri- 
al, that  the  operation  could  be  as  well  performed  in  the  space 
of  four  day 5  and  nights.  The  stages  are  divided  into  four 
"turns,"  or  watches,  and  the  consumption  of  fuel  for  each  turn 
of  24  hours  is  as  follows: 

On  the  first  day,  or  turn,  2  cords  of  wood  are  burnt. 
"       second  "     3     *'  "  " 

cc       third  *'     3     '«  "  " 

"       fourth  *'     2     "  "  " 

10     " 

This  amount  of  fuel  is  required  for  every  100  casks  of  lime, 
and  an  ordinary  kiln  contains  300  casks,  so  that  about  30  cords 
of  wood  are  consumed  in  burning  each  kiln.  It  is  a  curious 
fact,  that  although  as  much  wood  is  crowded  in  as  will  burn, 
that  the  quantity  consumed  should  vary  in  the  manner  above 
stated;  but  it  is  well  known  by  the  lime-burners,  and  I  was  assured 
of  its  truth  by  Dr.  Cochran  and  other  observing  gentlemen  in 
Thomaslon.  In  order  to  expel  the  carbonic  acid  from  lime- 
stone, it  is  only  necessary  to  bring  the  rock  to  a  uniform  red 
heat,  and  if  this  is  effected,  the  lime  may  as  well  be  made  in 
half  an  hour,  as  in  four  days,  but  it  is  difficult  to  heat  the  pie- 
ces of  stone  suddenly,  without  fusing  their  surface  so  as  to  de- 
stroy the  lime.  Hence  the  operation  requires  a  slower  and 
more  regulai'  application  of  heat  than  might  at  first  be  supposed. 

On  account  of  the  present  high  cost  of  wood,  it  was  propos- 
ed to  make  trials  of  other  and  cheaper  methods  of  burning  lime, 
and  it  has  been  found,  that  refuse  skreenings,  or  dust  of  anthra- 
cite, will  answer  the  purpose. 

There  have  been  two  perpetual  kilns  erected  in  Thomaston 
during  the  past  summer,  and  I  was  informed  that  the  price 
paid  for  coal  dust  in  New  York  is  $1,75  per  ton,  and  that  it 
costs  from  50  to  75  cents  per  ton  to  transport  it  to  Thomas- 
ton.  One  ton  of  coal,  it  is  estimated,  wmII  burn  from  25  to  30 
casks  of  lime,  so  that  while  that  burned  by  means  of  wood  costs 
24  cents  per  cask,  for  burning,  the  coal  kilns  will  furnish  the 
same  quantity  for  the  cost  of  from   8  to  15  cents.     Owing  to 
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this  discovery,  a  complete  revolution  will  be  effected  in  this 
business,  and  when  lime  is  furnished  at  a  lower  rate,  there  will 
be  a  proportionable  augmentation  in  the  demand.  Every  far- 
mer who  needs  it,  and  who  formerly  could  not .  afford  to  lime 
his  soil,  will  now  be  enabled  to  obtain  a  supply  at  a  low  price. 
It  may  be  useful  to  present  a  sketch,  showing  the  prin- 
ciples on  which  the  perpetual  kiln  is  constructed,  and  the 
wood-cut  below  represents  a  section  of  one  of  them.  No. 
1,  is  a  perpendicular  section  of  the  coal  kiln,  used  in  Thorn* 
aston.     The  attached  scale  gives  its  proportions. 


2 


a  Lining  of  Are  stone,  (talcoie  slate.) 
b  Common  rock,  (mica-slate,  or  argillaceous  slate.) 
c  Drawing  arch  from  which  the  lime  is  taken,  an  fast 
as  it  isi  burned,  the  bars  of  iron  represented  by 
the  dotted  line  being  removed,  so  that  it  falls 
upontlie  hearth,  and  is  removed  and  packed  when 
cool. 

Lime  may  be  burned  also  by  means  of  peat  and  wood,  in 
a  large  oblong  square  kiln,  the  stone  being  piled  up  in  alter- 
nating layers,  with  this  fuel  which  is  to  be  fired  from  the  arch 
below.  This  proccsss  is  particularly  adapted  to  the  burning 
of  lime  for  agricultural  purposes,  and  temporary  kilns  of  large 
dimensions  may  be  made  for  the  purpose.  In  this  case,  it  is 
intended,  that  the  whole  mass  of  lime  and  ashes  mixed,  should 
be  used  together,  as  the  mixture  will  act  favorably,  especially 
in  the  treatment  of  sandy  soils. 

The  dimensions  of  this  kiln  arc  22  feet  in  height,  9  feet 
across  the  boshes,  (the  widest  pait  internally,)  6J  ft  at  top,  and 
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tlie  hearth  b  2  ft  wide.  A  shed  is  erected  immediately  before 
the  drawing  arch,  so  as  to  cover  the  workmen  and  protect  the 
casks  of  lime  from  rain.  Two  kilns  are  kept  in  operation,  and 
are  covered  by  a  conmion  shed.  The  charge  of  limestone  and 
coal  is  introduced  from  the  cliff,  against  which  the  kilns  are 
built,  and  they  are  kept  always  full,  more  charge  being  added 
as  the  lime  is  drawn. 

Fig.  2,  represents  a  section  of  a  new  kind  of  kiln,  in  which, 
either  anthracite  dust,  bituminous  coal  or  wood  may  be  used, 
or  both  may  be  employed  at  the  same  time. 

It  differs  from  the  other  perpetual  kiln  only,  by  having  arches 
in  which  the  fuel  used  is  to  be  wood  or  bituminous  coal.  The 
arches  should  be  of  larger  dimensions  in  proportion  than  are 
represented  in  the  plan. 

Tliis  kiln  is  easily  constructed,  and  may  be  made  to  serve  in 
various  ways,  as  the  price  of  each  kind  of  fuel  changes.  In 
case  coal  dust  is  used,  no  fire  is  required  in  the  lateral  arches, 
but  they  should  be  stopped  by  means  of  a  stone. 

It  is  obvious  that  the  fire  is  here  under  the  absolute  control 
of  the  person  who  tends  the  kiln,  for  the  opening  being  closed 
below,  the  rapidity  of  the  combustion  can  be  checked  at  pleas- 
ure, and  by  opening  the  hearth  door  the  draft  may  be  renewed. 
Since  the  fire  is  never  extinguished  unless  to  make  repairs,  a 
vast  amount  of  heat  is  saved,  which  in  others  is  required  to 
raise  tlie  heat  of  the  kiln,  and  no  time  is  lost  in  waiting  for  it 
to  cool,  so  that  it  can  be  discharged.  Since  the  heat  is  uniform, 
there  is  not  so  much  injury  sustained  in  the  stone-work,  by 
cracking  from  expansion  and  contraction.       ^ 

In  the  country,  where  coal  cannot  be  obtained,  we  recom- 
mend the  new  kiln,  since  it  requires  but  very  little  wood,  and 
the  operation  may  be  carried  on  steadily,  while  all  the  ashes  is 
kept  apart  pure  and  suitable  for  the  manufacture  of  potash.  In 
this  case,  the  limestone  is  not  heated  to  full  redness  until  it 
reaches  the  centre  of  tlie  boshes,  and  it  is  there  burned  by  the 
concentrated  flames  from  the  arches  d  d,  from  whence  it  de- 
scends to  the  hearth,  converted  into  hme. 

The  following  wood  cut  represents  the  form  of  the  common 
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lime  kilns  used  in  France,  in  which  the  lime  h  burned  by 
means  of  fagou  of  wood  in  twelve  hours. 


the  ftns  oTan  tieh  ipop  wfelcli  Ibe  •miliar  ft>(in<DU 


Figure  4  represents  the  new  French  lime-kiln  in  which  Peat 
is  used  for  fuel  and  it  may  be  advaniageously  employed  in 
Maine  where  that  substance  is  abundant. 

Its  proportions  are  16  feel  in  height,  8  feel  in  diameter  at  its 
iridest  part  internally. 

The  upper  view  represents  a  vertical  section  of  the  kiln  set 
for  burning,  while  the  lower  one  is  a  ground  plan  of  the  hearth 
in  the  tranverse  section  at  M.  M. 

L.  L.  F.  F.  represent  the  lining  of  fire-brick  or  fire-proof 
stone. 

M.  M.  the  outer  layers  of  stone  masonry. 

G.  shews  the  proportional  lines  of  Ibe  curvature. 

K.  the  Chimney. 

E.  E.  C.  the  grate. 

D.  the  ash-pit. 

In  the  ground  plan. 

A.  B.  the  arch  where  the  fire  is  managed. 

L.  L.  ground  plan  of  the  lining  near  the  grate. 
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By  meaDs  of  their  chplical  formi,  the  French  kilns  save  a 
considerable  proportion  of  the  heat,  since  it  is  radiated  by  the 
walls  into  the  midst  of  the  limestone  instead  of  being  immedi- 
ately lost  by  the  mouth  of  the  kiln 

I  have  considered  it  an  essential  requi-iLle  for  granite  quar- 
ries, that  they  should  be  situated  near  the  sea-coasi,  but  with 
regard  to  limestone  intended  for  home  consumption,  it  is  deci- 
dedly advantageous  to  find  it  m  the  interior,  where  fuel  is 
cheap  and  abundant 

Thomaston,  Camden,  LmcolnviUc,  and  Union  will  supply 
the  market  abroad,  while  it  would  prove  too  expensive  for  the 
farmer  residmg  60  or  100  miles  from  the  sea-coast,  to  trans- 
port ilie  lime  from  those  regions,  lo  his  farm  Hence  he  will 
depend  upon  the  localities  discovered  in  bis  vicinity. 
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SERPENTINE. 

On  Deer  Isle  occurs  an  enormous  mass  of  serpentine,  which 
has  been  thrown  up  through  the  granite.  This  substance  is  com- 
posed of  silex,  magnesia,  lime,  oxide  of  iron  and  water.  It  is 
filled  with  delicate  fibres  of  asbestus,  which  have  become  indu- 
rated, and  will  give  an  admirable  efl!ect  to  the  polished  stone. 
It  also  contains  scattered  lamellae  of  diallage,  that  gives  it  a 
variety  of  different  shades. 

This  rock  is  identical  with  the  highly  prized  marble, 
known  under  the  name  of  verd-antique.  It  is  of  a  deep  olive 
green  color,  with  many  lines  of  asbestus  and  spots  of  yellow  di- 
aUage. 

In  quarrying  the  serpentine,  it  will  be  necessary  either  to 
mortice  it  out,  or  to  blast  it  in  huge  masses,  by  means  of  gun- 
powder, large  and  very  deep  holes  bebg  drilled  for  the  purpose, 
80  that  the  blocks  may  not  be  shivered  by  the  discharge.  Small 
ornamental  articles  have  already  been  made  from  the  quarry, 
but  no  extensive  operations  have  yet  been  carried  on.  If  it  can 
be  obtained  in  good  sized  slabs,  it  will  become  an  important  ar- 
ticle of  commerce.  The  locality  has  already  been  described 
in  our  topographical  section. 

If  the  price  of  epsom  salts  and  magnesia  would  warrant  the 
operation,  these  substances  could  readily  be  made  from  this  ser- 
pentine, since  100  lbs  of  the  rock,  will,  when  combined  with 
sulphuric  acid  and  crystalizcd,  produce  198  lbs  of  epsom  salts, 
which  decomposed  by  carbonate  of  potash  or  soda,  will  give 
carbonate  of  magnesia,  and  by  the  chemical  operation  a  large 
quantity  of  Venitian  red  may  also  be  produced.  Works  of  this 
character  are  carried  on  near  Baltimore,  and  they  are  for  the 
present,  able  to  supply  the  demands  of  the  market. 

Hone  slate,  or  novaculite,  useful  for  oilstones,  is  extremely 
abundant  in  Maine,  and  may  be  advantageously  wrought  upon 
Little  Deer  Island  and  the  Western  Island  in  Penobscot  bay. 
It  is  equal  in  quality  with  that  brought  from  the  Mediter- 
ranean, known  under  the  name  of  Turkey  oilstone,  which  sells 
in  Boston  for  fifty  cents  a  pound.     If  this  rock  is  extracted 
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and  shaped  as  required,  for  sale,  it  will  meet  with  a  ready  de- 
mand, and  the  locality  is  amply  sufficient  in  extent,  to  supply 
the  world  with  oilstones. 

Felspar,  suitable  for  the  manufacture  of  fine  porcelain  or  chi- 
na ware,  is  abundant  in  Maine,  and  is  vastly  more  pure  than  the 
kind  used  at  the  porcelain  works  of  Sevres  in  France.  When 
citizens  of  Maine  have  become  adepts  in  the  art,  we  need  not 
send  abroad  for  China  ware,  for  we  have  all  the  materials  re- 
quired and  an  abundance  of  soft  wood  necessary  for  baking  the 
ware. 

I  have  had  the  properties  of  the  felspars  of  Maine  amply 
tested  by  three  years  experience,  and  dentists  to  whom  I  have 
given  specimens,  pronounce  that  from  Brunswick  the  best  they 
have  ever  used  in  making  mineral  teeth,  which  are  formed  fix>m 
this  mineral. 

Plastic  clay,  suitable  for  brown  ware,  is  found  abundantly  in 
Maine,  and  that  upon  the  Androscoggin  in  Turner,  is  the 
finest  I  have  seen,  and  might  be  extensively  used  for  this 
kind  of  pottery.  From  it  milk  pans,  jars,  and  various  other  ar- 
ticles of  domestic  and  dairy  use  may  be  manufactured.  An 
extensive  deposit  of  this  fresh  water  clay  occurs  in  the  town  of 
Madewaska,  on  the  banks  of  the  St.  John. 

Fuller's  earth  is  found  in  Newfield  and  Parsonsfield,  and  in 
the  former  town  was  once  an  article  of  trade,  but  the  demand  has 
since  declined,  owing  to  improved  processes  in  cleansing  cloth, 
so  that  it  is  now  but  little  used  in  factories.  It  will,  however, 
be  useful  for  domestic  purposes  in  removing  grease  spots,  for 
which  purpose  a  small  demand  will  always  exist. 

Jasper,  a  precious  stone,  is  also  found  abundantly  in  the 
State,  in  beds  always  in  contact  with  trap  rocks.  On  Sugar 
Loaf  Mountain,  upon  the  Eastern  bank  of  the  Seboois  river, 
there  is  a  bed  of  this  mineral,  10  feet  wide,  cutttng  thronghthe 
mountain,  in  contact  with  a  huge  trap-dyke  to  which  it  owes  its 
origin.  Immense  quantities  of  boulders,  or  rounded  masses  of 
jasper,  also  occur  scattered  in  diluvial  soil,  and  are  also  found 
in  the  bed  of  the  Aroostook  and  St.  John  Rivers. 

Chalcedony  and  camejian  are  also  found  in  globes,  or  hollow 
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sperical  masses  in  the  amygdaloidal  trap  rocks,  and  also  as  boul- 
ders, in  the  St.  John  river. 

Hom-stone,  which  will  answer  for  flints,  occurs  in  various 
parts  of  the  State,  where  trap-rocks  have  acted  upon  silicious 
slate.  The  largest  mass  of  this  stone  known  in  the  world 
is  Mount  Kineo,  upon  the  Moosehead  lake,  which  appears  to 
be  entirely  composed  of  it,  and  rises  700  feet  above  the 
lake  level.  This  variety  of  horn-stone  I  have  seen  in  every 
part  of  New  England  in  the  form  of  Indian  arrow-heads,  hatch- 
ets, chisels,  &c.  which  were  probably  obtained  from  this  moun- 
tain by  the  aboriginal  inhabitants  of  the  country.  It  breaks 
with  a  sharp  cutting  edge,  and  appears  well  adapted  to  the  uses 
for  which  it  was  employed. 

Fluor-spar,  a  mineral  composed  of  fluorine  and  calcium,  is 
found  in  Maine  at  Long  Island  in  Bluehill  bay.  It  is  of  a 
green  color  and  is  cry stalized  in  octaedra,  a  form  composed  by  two 
four  sided  pyramids  applied  base  to  base.  This  mineral  is  used 
only  by  chemists,  for  the  preparation  of  fluoric  acid,  and  by  the 
workers  in  glass  for  etching  on  that  substance.  When  it  is  pul- 
verised, and  put  into  leaden  or  silver  vessels  and  then  treated 
with  sulphuric  acid,  and  warmed  fluoric  acid  gas  rises  and  will  dis- 
solve the  silica  in  the  glass,  removing  it  in  the  state  of  fluo-sil- 
icic  acid  gas;  and  if  the  surface  of  the  glass  is  covered  with  a 
layer  of  wax,  and  figures  are  drawn  through  the  coating,  with  a 
pin  or  needle,  and  tlie  glass  is  then  exposed  to  the  fluoric  acid 
gas,  designs  may  be  engraved  upon  that  substance  in  a  few  mo- 
ments. Fluor-spar  is  sold  in  the  apothecaries'  shops  for  fifty 
cents  a  pound,  but  the  demand  at  present,  is  very  limited. 

Phosphate  of  lime  occurs  in  scattered  crystals  in  granite-rocks 
in  almost  every  part  of  the  State,  and  may  be  known  by  its  brill- 
iant green  color,  and  its  phosphorence  or  light  which  it  gives 
out,  when  thrown  on  heated  iron.  Some  varieties  of  it,  how- 
ever, are  clear  and  colorless,  and  others  are  straw  yellow; 
hence  its  appearance  being  very  deceptive,  one  of  its  names, 
apatite^  is  derived  from  the  Greek  word  signifying  to  deceive. 
Another  fine  bluish  green  variety  is  called  from  its  color,  as- 
paragus stone.     Its  colors  arise  from  certain  accidental  color- 
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ing  matters  which  it  contains.     This  mineral  is  not  an  article 
of  commerce. 

Beryl,  a  sub-species  of  the  emerald,  occurs  in  Maine,  in 
large  and  beautiful  crystals,  some  of  which  are  from  6  to  8  inch- 
es in  diameter.  It  crystalizes  in  the  form  of  a  6  sided  prism, 
with  plane  terminations.  Its  color  is  of  various  shades  of 
green,  and  the  nearly  transparent  varieties  of  a  sea-green  color 
are  used  in  jewelry,  under  the  name  of  aqua-marine ;  the  latter 
variety  is  found  in  Bowdoinham,  imbedded  in  quartz  veins, 
which  traverse  granite.  The  other  dark  grass-green  varieties 
are  also  found  there  in  the  granite  itself,  and  in  the  soil  derived 
from  its  decomposition. 

Large  and  beautiful  beryls  are  also  found  in  the  granite  of 
Parker's  Island,  at  the  mouth  of  the  Kennebec  river.  [See 
specimen  in  the  cabinet.]  They  are  also  found  in  Albany, 
near  the  Portland  road. 

This  mineral  is  not  used  in  commerce,  excepting  when  of  a 
rich  and  deep  green  color,  and  it  is  then  known  wider  the  name 
of  emerald — its  color  being  produced  by  a  trifling  quantity 
of  chromic  acid. 

Garnets  suitable  for  ornament  occur  in  various  parts  of  the 
State,  the  finest  yellow  kind  being  found  at  Phipsburg,  while 
the  deep  red  occur  at  Brunswick. 

The  various  colored  tourmalines  arc  found  in  Paris,  Oxford 
County,  and  were  first  discovered  by  E.  L.  Hamlin,  Esq.  while 
a  resident  in  diat  town.     They  are  the  following  : 

Green  tourmaline,  of  a  rich  pistachio,  olive,  and  emerald 
green  color,  frequently  transparent,  and  equalling  the  emerald 
in  beauty.  Specimens  of  this  stone  have  been  cut  and  used 
for  ornamental  purposes. 

IRON  ORES. 

There  are  an  abundance  of  valuable  ores  of  iron  in  Maine, 
which  are  of  great  statistical  importance  to  the  country.  Iron 
is  one  of  the  essential  requisites  in  all  the  arts  of  civilized  soci- 
ety, and  is  the  strong  arm  of  national  prosperity.  It  is  a  know- 
ledge of  the  art  of  working  this  metal  that  distinguishes  tiie  more 
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powerful  civilized  races  of  mankind,  and  gives  them  the  means 
of  withstanding  the  encroachments  of  barbarians. 

It  will  be  impossible  for  me  to  enter  minutely  into  details  re- 
respecting  tlie  usefulness  of  this  substance,  and  I  have  only  to 
refer  to  the  various  instruments  used  in  the  arts,  to  satisfy  you 
of  its  paramount  value.  It  will  be  seen  that  iron  is  the  metal 
that  gives  us  the  power  of  subduing  nature  to  our  will.  It  forms 
the  plough  that  tills  our  fields,  and  the  sword,  spear  and  gun 
which  defend  them.  On  the  one  hand  it  is  employed  as  culinary 
utensils,  in  which  our  food  is  prepared,  and  on  the  other  it  is 
made  to  hurl  cannon  balls  at  our  foes.  From  the  plough  to  the 
penknife  it  is  the  most  universal  metal  employed  in  the  arts  of 
life.  Its  magnetic  properties  directed  Columbus  across  the 
ocean  and  discovered  this  continent;  the  same  property  serves 
now  to  direct  our  course  through  the  midst  of  pathless  seas  and 
tangled  forests,  while  it  also  serves  to  point  out  the  boundaries 
of  our  landed  estates.  J  need  sny  no  more  of  uses  so  appa- 
rent to  every  observing  man,  but  I  will  remark  that  this  metal,  in 
a  statistical  point  of  view,  is  worth  ten  times  as  much  as  all  the 
so  called  precious  metals  that  are  wrought  in  the  world. 
That  is  the  real  amount  of  actual  value  received  from  iron  mines 
is  ten  times  as  much  as  is  obtained  from  those  of  gold  and  sil- 
ver and  is  just  half  of  the  whole  value  of  the  metals  known 
and  wrought  in  the  world.  Several  mines  of  this  ore  were  de- 
scribed in  my  last  report  as  occurring  in  INIaine,  and  I  have 
great  satisfaction  in  stating  that  we  have  discovered  several 
new  and  important  veins  and  beds  of  this  valuable  mineral  sit- 
uated where  they  can  be  wrought  advantageously. 

On  the  Aroostook  river,  near  the  house  of  Mr.  Currier, 
I  found  a  bed  of  Red  Haematite  Iron,  ore  of  the  very  best 
quality,  3G  feet  wide  and  of  immense  and  unknown  length. 

This  ore  is  included  in  Calciferous  and  Manganesian  Slates 
and  is  admirably  situated  for  mining  and  for  transporting  to 
market.  Endloss  forests  occur  around,  that  will  supply  an 
abundance  of  charcoal,  which  requires  only  the  labor  of  prepar- 
ing. Stones  suitable  for  building  the  furnace  occur  immedi- 
ately above  on  the  River,  a  few  miles  distant.     Limestone 
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abounds  in  the  immediate  vicinity  and  red  sandstone  that  may 
be  used  for  hearth  stones,  occurs  upon  tbe  Tobique  stream  in 
New  Brunswick. 

This  ore  contains  53  per  cent,  of  Iron  and  wiD  give  60  per 
cent,  of  cast  metal  or  50  per  cent,  of  bar  Iron.  The  ore  is 
wholly  ineicbaustible,  since  it  runs  with  the  strata  of  slate, 
probably  through  the  wilderness  towards  Houlton.  It  is  cut 
off  in  one  place  on  the  Presq  Isle  river  by  a  dyke  of  trap, 
but  will  doubtless  be  found  again  beyond  it,  running  on  in  the 
same  line. 

Since  the  last  Report  was  presented,  I  have  made  a  chemi- 
cal analysis  of  the  Woodstock,  N.  B.  Haematite,  which,  like 
that  above  described,  contains  53  per  cent,  of  Iron.  We  have 
not  yet  been  able  to  examine  that  bed  so  as  to  trace  it  across 
our  boundary  line,  but  there  is  no  doubt  of  its  existence  with- 
in our  jurisdiction. 

At  Linnaeus,  Mr.  Carey  of  Houlton,  has  discovered  sever- 
al  valuable  beds  of  Granular  Magnetic  Iron  ore,  accompanied 
by  Manganesian  slates.  It  has  doubtless  been  acted  upon  by 
trap-rock  which  has  reduced  it  from  tlie  Per.  Oxide  or  Haema- 
tite to  Magnetic  Iron  ore.  In  Buckfield  there  are  found  ex- 
cellent ores  of  Iron,  exactly  like  those  of  Sweden,  from  which 
their  fine  tough  Iron  is  made,  so  universally  admired  for  its 
strength,  purity  and  adaptation  to  the  making  of  cast  steel. 

Newficld  and  Shapleigh  abound  in  Bog  Iron  ores,  yielding 
from  30  to  40  per  cent,  of  good  cast  Iron. 

Argyle  and  Clinton  have  also  extensive  deposits  of  Bog 
Iron.  Magnetic  Iron  ores  have  also  been  found  in  Patricktown 
and  in  Raymond,  but  I  have  not  been  able  yet  to  explore  their 
extent  and  value. 

It  is  probable  that  many  of  these  localities  may  be  advanta- 
geously wrought  by  means  of  charcoal.  Where  a  deposit  is 
very  extensive  a  blast  furnace  may  be  erected.  K,  however, 
there  are  doubts  as  to  the  extent  of  the  ore,  then  Bloomery 
forges  of  trifling  cost  should  be  used  and  bar  Iron  may  then  be 
made. 

A  small  blast  furnace  capable  of  smelting  one  ton  and  a  half 
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of  iron  per  diem,  will  cost  about  11,000  or  $12,000. — Large 
establishments  require  a  capital  from  50  to  $100,000. 

Bloomery  forges  are  like  those  used  by  blacksmitlis,  exccpl- 
ing  that  they  have  a  deep  -fire-proof  bed,  and  are  of  much 
larger  dimensions.  The  cost  of  a  bloomery,  with  its  building 
(a  mere  wooden  shed)  would  not  amount  to  more  than  from 
800  to  1000  dollars.  Two  trip  hammers  are  required, 
and  water  power  for  moving  them,  and  for  blowing  the  fur- 
nace. No  one  should  attempt  to  put  up  a  blast  furnace  with- 
out the  aid  of  a  practical  fumacc-man,  since  tliere  are  many 
details  in  the  art,  which  can  only  be  learned  by  experience. 

In  the  town  of  Buckfield  in  Oxford  county,  there  are  several 
beds  of  rich  magnetic  Iron  ore,  included  in  granite  rocks.  On 
Waterman's  farm,  it  occurs  in  veins  from  one  to  eight  inches 
wide,  and  they  are  so  abundant  that  a  considerable  supply  may 
be  obtained.  I  should  think,  diat  even  among  the  loose  masses 
at  present  lying  upon  the  soil,  a  man  could  collect  nearly  a  ton 
of  ore  per  diem»  This  locality  is  worthy  of  more  extensive 
exploration,  since  it  is  probable  tliat  wider  veins  may  be  dis- 
covered and  will  prove  a  valuable  addition  to  that  which  can  be 
extracted  from  the  mine  on  the  Lowe  estate,  where  there  is 
a  bed  of  excellent  magnetic  iron  ore,  capable  of  yielding  an 
ample  supply  for  bloomery  forges,  from  which  the  very  best 
Jdnd  of  wrought  iron  and  steel  may  be  made.  This  locahty 
is  worthy  the  attention  of  iron  founders,  since  the  ore  will 
yield  about  70  per  cent,  of  cast  iron,  and  GO  per  cent,  of  bar 
metal. 

In  the  town  of  Shapleigh,  there  is  an  extensive  bed  of  ex- 
cellent iron  ore,  running  along  the  borders  of  Newfield  upon 
the  Little  Ossipee  river;  and  there,  a  small  but  good  blast  fur- 
nace has  been  erected  by  a  Portsmouth  Company,  and  from  1 
to  1]  tons  of  iron  are  manufactured  daily,  while  the  furnace  is 
in  blast.  Tliis  ore  yields  about  40  per  cent,  of  metal  which 
is  of  good  quality,  and  capable  of  being  converted  into  bar 
iron  and  steel.  I  have  had  an  opportunity  of  collecting  some 
statistical  information  respecting  tliese  works,  which  is  here 
presented. 

10 
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The  furnace  belongs  to  a  corporation  caDed  the  Shapleigh 
Iron  Companj.  It  is  situated  upon  the  banks  of  the  Little 
Ossipee  river  in  Newfield,  and  was  erected  last  year,  under  the 
superintendance  of  the  experienced  iron  master,  Thomas  O. 
Bates,  Esq.  of  Bridgewater,  Mass.  The  cost  of  the  furaace 
and  buildings  was  $13,000  when  completed.  It  is  lined 
with  English  fire-brick,  and  the  hearth  is  of  Talcose  slate 
from  Smithfield,  R.  I.  It  was  put  in  blast  for  the  first  time, 
on  the  14th  of  January  last,  and  by  some  accident  the  charge 
became  chilled,  so  that  the  operations  were  arrested  until  the 
present  year  ;  when  on  the  9th  of  August,  it  was  again  put  in 
order  and  set  at  work,  one  thousand  tons  of  the  ore  having,  in 
the  mean  time,  been  collected.  About  800  tons  were  on 
hand  at  the  time  when  I  visited  the  works.  The  charge  for 
smelting  is  as  follows: 

4  boxes  of  bog  ore,        # 

10  bushels  of  charcoal,  or  5  baskets. 

Eight  bushels  of  clam  shells  are  used  per  diem  as  a  flux. 
There  are  20  charges  as  above.  The  quantity  of  iron  obtain- 
ed from  it  per  diem  is  2,400  lbs.  and  the  castings  are  made 
twice  a  day,  the  metal  being  drawn  into  pig  iron. 

At  tlie  time  when  I  visited  the  works,  the  furnace  had  not 
attained  its  full  blast,  and  but  2,400  pounds  of  ore  were  smelt- 
ed, which  gave  half  a  ton  of  pig  iron  daily.  Charcoal  made 
from  hard  wood  costs  6  cents  per  bushel,  but  it  is  supposed 
that  it  may  be  obtained  for  a  less  price,  when  people  in  the  vi- 
cinity have  become  accustomed  to  preparing  it. 

I  have  lately  received  from  Messrs.  Samuel  Huse  &  Co. 
who  are  proprietors  concerned  in  this  furnace,  the  following 
statistical  facts. 

Newburtport,  Dec.  20,  1837. 

Sir  —  As  we  have  now  had  more  time  to  ascertain  the 
qualities  of  the  bed  of  ore,  we  have  been  engaged  in  working 
at  Shapleigh,  in  the  county  of  York,  State  of  Maine,  we  will 
endeavor  to  give  you  as  nearly  a  correct  account  of  our  results, 
as  is  practicable  at  this  date.     We  will  merely  say  that,  in  con- 
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sequence  of  the  ore  working  somewhat  differently  from  the  ores 
that  have  been  found  in  Massachusetts,  we  have  had  some 
difficulties  to  encounter,  which  have  prevented  our  compljing 
with  your  request  at  an  earlier  period,  and  perhaps  will  not  be  ^ 
sufficiently  correct,  in  all  the  statements  we  shall  make,  for  you 
to  give  as  a  correct  data  for  others  to  build  upon — ^but  we  give 
you  the  rate  of  the  working  of  the  furnace  for  the  last  thirty 
days,  and  you  can  draw  your  own  conclusions. 

The  average  amount  of  ore  has  been  about  one  hundred  and 
twenty  boxes  for  24  hours — weight  per  box  60  lbs. — 7200  lbs. 
Coal  120  baskets,  equal  to  260  bushels.  Nett  amount  of 
iron  from  the  above  ore,  one  and  a  half  tons  per  day,  or  in 
thirty  days  45  tons. 

The  quality  of  the  ore  is  considered  as  good  as  any  in  the 
New  England  States,  and  much  resembles  that  found  in  the 
State  of  New  Jersey.  This  Jmace  is  not  of  the  largest  class^ 
as  we  did  not  think,  at  the  fIR  we  erected  this,  the  quantity 
of  ore  in  our  vicinity  sufficiently  large  to  justify  one  of  that 
description.  We  have  since  discovered  traces  of  more  ore^ 
which  will  increase  the  quantity  sufficiently  for  this,  and  perhaps 
another  furnace,  for  some  years — but  not  so  extensive  a  bed  as  ,; 
may  be  found  in  some  other  parts  of  the  United  States.  Any 
further  information  you  may  wish,  we  shall  be  pleased  to  com- 
municate. The  furnace  is  now  out  of  blast,  after  making  a  blast 
of  seventeen  weeks,  and  will  probably  remain  so  for  about  six- 
ty days,  as  the  season  is  rather  unfavorable  for  the  commence- 
ment of  new  operations. 

Respectfully  yours, 

SAMUEL  HUSE  &  CO. 

The  following  wood-cut  shows  a  vertical  section  of  an  Iron 
Furnace,  in  which  the  ore  is  smelted  by  means  of  cliarroal.  It 
is  30  feet  high  from  the  hearth  to  the  trunnel  head,  and  9  feet 
in  diameter  across  the  boshes.  The  lining  is  made  of  fire- 
brick, between  which  and  the  masonry  of  the  stack,  there  is  a 
layer  of  fine  charcoal  and  sand,  rammed  into  a  space  'eft  for 
the  purpose.     Spaces  are  left  also  in  the  masonry  of  the  stone   , 
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work,  which  are  filled  with  sand.  Clamps  made  of  iron  bars 
bind  the  work  together.  The  scale  of  French  metres  gives 
tfie  proportions  of  the  various  parts  of  the  furnace,  a  metre  be- 
ins  3  feet  3.37  inches. 
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A  gentleman  in  Boston,  well  acquainted  with  iron  works,  has 
furnbhed  roe  with  the  following  statistical  observations  respect- 
ing the  expenditures  and  profits  of  iron  furnaces. 

In    Vermont  near  Troy,  there  has  been  lately   established 

a  large  blast  furnace,   by  which  three  tons  of  cast  iron   are 

obtained  per  diem  from  the    granular  magnetic  ore  of  that 

town. 

The  charcoal  used  each  day  amounts  to  600  bushels, 

and  costs  per  bushel  4  cents,  ^^  00 

Cost  of  ore  and  flux  for  3  tons  of  iron — $10  per  diem,     10  00 
Labour,  $10,  10  00 

Interest  on  capital  of  $100,000,  $6  per  diem,  6  00 


Cost  of  three  tons  of  cast  iron  $50  00 

Three  tons  of  cast  iron,  at  $4$  per  ton,  sell  for  135*00 
Deduct  cost  of  manufacturing,  50  00 

Profit  on  three  tons,  ^^  $85  00 

When  two  tons  are  made,  thR|!»rofit  is  $43  33 

This  gentleman  also  states  that  the  followmg  are  the  items 
of  expenditure  and  profit,  at  the  Franconia,  N.  H.,  iron  works, 
where  magnetic  iron  ore  is  also  wrought,  the  average  width  of 
the  veins  being  but  two  feet,  from  which  one  man  can  blast  out 
two  tons  daily,  at  the  cost  of  $6  per  ton. 

Six  laborers  are  employed  at  the  furnace,  viz:  two  top  men, 
who  attend  to  the  charge;  three  fire  men,  who  have  the  care  of 
the  blast,  and  of  the  casting;  and  one  gutter  man. 

Two  tons  of  iron  are  made  each  day.     Limestone,  used  for 

flux,  is  carted  six  miles  to  the  furnace. 

700  bushels  of  coal  are  used  daily,  costing  4  cents  per 

bushel,  $28  00 

Cost  of  the  ore,  $6  per  ton,  4  tons,  24  00 

Cost  of  flux,  and  roasting  of  the  ore  2  00 

Labour  of  six  men  10  00 

Interest  on  capital,  and  contingencies,  «  6  00 


Cost  of  two  tons  of  pig  iron,  $70  00 

Two  tons  of  pig  iron  sell  at  the  foundiy  for  100  00 

Deduct  cost,  70  00 

Daily  profit,  $30  00 
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But,  in  the  form  of  castiogs,  made  at  the  works,  the  iron 
sells  frequently  for  $75  per  ton,  which  would  give  $80  dai'' 
ly  profits     Bar  Iron  sells  for  $100  per  ton^ 

I  trust  that  we  may  soon  have  a  number  of  smelting  furnaces 
in  operation  in  Maine,  and  that  no  longer  so  large  and  valuable 
resources  will  be  allowed  to  remain  neglected,  while  the  State 
is  paying  enormous  sums  of  money  to  England,  Sweden  and 
Russia,  for  her  supplies  of  this  indispensable  metal. 

There  are  numeirous  deposits  of  u-on  ore  in  the  State,  a  few 
of  which  have  already  been  examined,  while  I  have  not  yet 
been  able  to  explore  the  extent  of  others.     In  Clinton,  con- 
siderable deposits  of  bog  ore  are  found,  specimens  of  which 
have  been  sent  to  me.     The  ore  is  of  good  quality,  but  I  am 
not  yet  aware  of  its  extent.     In  the  town  of  Williamsburg,  10 
miles  north  from  Mr.  GreenleaPs  house,  there  occurs  a  large 
and  valuable  bed  of  bog  iron  ore.     It  has  also  been  discovered 
in  large  quantities   in   the   town,  of  Argyle.     Mr.  Curtis  has 
sent  me  a  package  of  specimens,  which  are  of  excellent  qual** 
ity,  and  exactly  like  the  Shapleigh  ore.     He  informs  me  that 
there  is  an  ample  supply  for  a  blast  furnace,  Imd  charcoal  may 
be  had  for  3  cents  per  bushel.     This  locality,  being  near  the 
Penobscot,  and  but  a  few  miles  from  the  Oldtown  Railroad, 
can  doubtless  be  wrought  to  advantage.     Water  power  is  found 
close  at  hand,  and  the  locality  is  said  to  offer  every  facility  re* 
quired  for  successful  operations.     I  hope  to  be  able  to  ascer^ 
tain  the  precise  extent  of  the  ore  early   the   ensuing   spring. 
Good  bog  ores  are  found  also  at  Bluehill,  and  will,  perhaps,  be 
wrought,  should  the  magnetic  ores  on  the  neighboring  islands 
be  mined  and  smelted,  for  the  bog  ore  would  mix  with  it  to  ad- 
vantage, and  occurs  close  at  hand.     There  are  small  deposits 
of  bog  ore,  also,  at  Castine;  also  at  Paris,  Saco,  Jewel's  Is* 
land  and  Thomaston.     But  they  do  not  appear  to  be  of  suffi-^ 
cient  extent  to  justify  the  erection  of  furnaces.     In  Lebanon 
there  appears   to  be   an   extensive   deposit  of  bog  iron  ore, 
which  is  found  in  numerous  places  where  the  diluvial  gravel  has 
been  gullied  by  brooks;  there  being  no  forest  trees  around,  it 
cannot  be  wrought  to  advantfige.     In  the  town  of  Union,  there 
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is  an  enormous  bed  of  this  ore,  more  tha 
wliich  occurs  near  a  pond  on  the  side  of  s 
er,  contaminated  by  the  presence  of  q  li' 
only  answer  for  common  castings,  since 
pliur  renders  the  iron  brittle,  and  it  cam 
from  it  in  the  furnace.  In  a  former  repot 
jioint  out  many  other  valuable  localities,  wl 
abundantly,  and  I  bog  leave  to  refer  you  to 
particular  description,  it  being  my  object 
what  we  have  discovered  durihg  the  presei 
The  most  valuable  bed  of  iron  ore  wh 
the  State,  occurs  on  the  south  side  of  th 
above  the  house  of  Mr,  Currier,  in  the  ti 
13,4th  Range,  on  Coffin's  map  of  the 
bed  is  included  in  red  and  green  argillace 
runs  in  a  N.  W.  and  S-  F..  direction  to 
It  is  36  feet  wide,  and  was  traofd  by  us  t 
feet,  while  ihere  Is  not  a  doubt  that  it  runs 
an  immense  extent,  and  probably  belongi 
as  the  great  bed  of  Iron  ore  that  I  d 
Woodstock.  Its  direction  would  cause 
ibo  township  belonging  to  Williams  ( 
Academy,  situate  near  Houlton,  and 
found  lo  cut  through  this  town.  It  is  of 
dcnlly  inexhaustible.  Situated  upon  a  gr 
cr,  where  a  large  flat  boat  may  run  to  the  I 
but  one  obstruction  at  the  falls,  near  its  r 
a  carrying  place  for  half  a  mile,  it  is  evid* 
be  advantageously  wrought,  not  only  for  t 
rilory,  but  also  for  the  inhabitants  upon 
Woodstock  no  less  than  $120  is  paid  for  i 
we  can  afford  to  supply  them  for  a  less  p 
than  England  can  produce.  This  ore  ; 
pure  meial,  and  will  give  00  per  cent,  o 
very  best  kind  of  ore  to  smelt,  being  ea 
lieavy  enough  to  make  a  good  charge  ft 
WroiigJit  by  means  of  charcoal,  it  will  yie 
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ity  to  the  best  from  Sweden,  and  capable  of  being  wrought  in- 
to the  finest  kincU  of  cast  steel. 

Although  England  exports  her  own  iron,  which  is  of  an  infe- 
rior quality,  she  is  obliged  to  depend  upon  Sweden  and  Russia 
for  all  the  metal  used  in  cutlery,  and  no  less  than  $70  per  ton 
is  paid  by  them  for  the  Swedish  iron  manufactured  by  means 
of  charcoal. 

Iron  furnaces  will  hereafter  be  put  in  operation  upon  the 
Aroostook,  and  all  the  various  branches  of  manufacture,  which 
are  the  invariable  attendants  upon  such  a  furnace,  will  be  erect- 
ed, wherever  water  power  and  other  suitable  conveniences  are 
found.  All  the  implements  of  husbandry  that  are  made  of  iron 
or  steel,  may  be  furnished  from  this  mine,  which  is  one  of  the 
most  valuable  in  the  Union,  not  only  on  account  of  its  extent, 
but  also  for  its  situation  on  the  borders  of  a  large  river,  amid  in- 
terminable forests,  which  will  supply  charcoal  for  the  mere  la- 
bor of  cutting  and  burning  the  wood. 

I  trust,  also,  that  American  enterprise  and  capital  will  not 
allow  the  Woodstock  mine  to  remain  a  buried  treasure,  for 
there  is  in  that  town  an  inexhaustible  bed  of  iron  ore,  of  the 
best  quality,  exactly  like  that  upon  the  Aroostook  which 
yields  no  less  than  53  per  cent,  of  pure  iron. 

Near  our  frontier,  close  to  a  United  States  military  post, 
as  I  before  observed,  this  bed  is  of  national  importance,  and 
should  it  be  found  to  cross  our  boundary,  as  I  doubt  not  it  does, 
then  it  would  be  one  of  the  best  localities  in  the  Union  for  the 
establishment  of  a  national  foundry  of  cannon  and  small  arms. 

Let  our  enterprising  citizens  consider  well  the  importance  of 
this  proposal,  for  not  only  will  the  locality  become  property  of 
immense  value  to  the  State  and  the  Union,  but  the  various 
branches  of  wholesome  industry,  connected  with  the  manufac- 
ture of  iron,  will  invariably  be  found  to  enrich  and  improve  the 
condition  of  all  classes  of  persons  concerned.  If  we  are  to 
have  railroads  and  great  agricuhural  improvements,  let  us  at 
least  make  our  own  tools  and  iron  bars  for  the  purpose,  and  not 
depend  upon  foreign  countries  for  most  important  instruments* 

Should  it  come  to  pass  hereafter,  that  difficulties  may  arise 
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between  Great  Britam  and  this  coiuitrj>  resulting  in  a  declara^ 
tion  of  war,  would  it  not  be  of  immense  importance  to  us,  to 
become  disfranchised  from  our  dependence  upon  their 
foundries,  so  as  to  be  able  to  manufacture  at  least  our  own 
weapons  of  defence  ?  Maine  should  learn  to  depend  upon  her 
own  resources,  and  such  resources  she  possesses  in  equal  ex- 
tent with  any  other  country  in  the  world. 

Lead  ores  hare  been  found  in  several  parts  of  the  State,  but 
not  in  very  large  veins.  The  Lubec  mines  appear  to  be  the 
most  valuable,  and  may  doubtless  be  wrought  to  advantage. — 
Some  additional  exploration  has  taken  place  during  the  past 
summer,  and  it  was  found,  as  I  had  indicated,  that  the  veins 
widen  as  they  descend.  The  prospects  of  the  individuak 
concerned  appeared  very  propidous,  until  the  embarrassments 
of  trade  caused  a  stoppage  of  their  operations,  in  common  with 
almost  every  enterprise  of  the  kind  in  the  countty. 

Besides  lead,  zinc  and  copper  ores,  described  as  occurring 
at  Lubec,  an  ore  of  bismuth  has  been  found,  which  was  analyz* 
ed  by  my  friend  A.  A.  Hayes.  This  ore  may  be  wrought  for 
making  soft  solder,  used  by  the  workers  in  tin-plate,  and  it  may 
also  be  used  as  a  component  of  type  metal. 

A  small  vein  of  lead  and  zinc  ores  has  been  discovered  in 
the  town  of  Parsonsfield,  but  not  of  sufficient  magnitude  to  be 
profitably  wrought.  It  is,  however,  an  indication  of  the  oc- 
currence of  those  ores  in  the  vicinity,  which  should  not  be 
overlooked. 

Manganese  occurs  abundandy  scattered  in  the  soil  of  Maine, 
Old  in  several  places  forms  beds  of  considerable  thickness. 
In  Thomaston,  upon  Dodge's  Mountain;  Bluehill,  on  Osgood's 
farm;  Paris,  upon  Tuel's  estate,  and  in  numerous  other  plac- 
es, there  are  considerable  masses  of  the  black  oxide  of  tnis 
metal.  It  is  used  for  bleaching,  and  for  the  preparation  of  oxy- 
gen, abo  for  the  destruction  of  vegetable  matter  in  the  glass 
furnace,  and  for  giving  a  violet  color  to  ornamental  glass.  The 
silicate  of  manganese,  composed  of  silex  and  the  prot-oxide  of 
manganese,  with  a  Utde  iron,  all  chemically  combined,  occurs 
in  an  enormous  bed  upon  Bluehill  Mountain,  but  although  this 
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mineral  is  so  abundant,  I  have  not  yet  found  out  any  profitable 
method  of  using  it  in  the  arts;  but  as  nothing  is  made  in  vain, 
I  doubt  not  that  uses  will  hereafter  be  found  for  it,  if  none  ex- 
ist in  the  present  state  of  our  arts.  It  forms  a  bed  36  feet 
wide,  and  of  great  but  unknown  extent. 

Tungsten  is  found,  in  combination  with  iron  and  manganese, 
in  the  mineral  called  wolfram.  It  is  considered,  universaUy, 
an  indication  of  tin.  This  mineral  I  found  near  the  tide  mills 
at  Bluehill,  in  company  with  another  mineral  which  also  occurs 
in  tin  mines — the  sulphuret  of  molybdena.  ^%u)gsten  is  used 
m  porcelain  painting  and  enameling,  and  this,  with  some  chem- 
ical applications,  are  the  only  uses  known  for  this  substance. 

Arsenical  iron  occurs  abundantly  in  Maine,  fomung  veins  in 
the  granite,  sienite,  and  greenstone  trap-rocks.  This  mineral 
is  composed  of  46  per  cent  arsenic  and  54  per  cent  iron,  and 
may  be  used  for  the  purpose  of  manufacturing  the  white  oxide 
of  arsenic,  which  b  used  in  the  making  of  shot.  There  are 
considerable  veins  of  this  ore  at  Bluehill,  Thomaston  and  New- 
field.  It  is  frequently  mistaken  for  silver,  and  sometimes 
for  tin  ore.  When  it  b  roasted  in  close  vesseb,  metal- 
lic arsenic  sublimes;  and  if  atmospheric  air  is  admitted,  the  me- 
tal oxidates  as  it  rises,  and  forms  the  white  oxide,  or  arsenious 
acid,  a  substance  well  known  as  a  pobon.  Arsenical  pjrrites, 
or  the  sulphurets  of  iron  and  arsenic,  also  abound,  and  they  oc- 
cur in  veins  in  granite  rocks.  On  Davis  farm,  in  Newfield,  I 
observed  that  the  rocks  dug  out  in  sinking  a  well,  were  fiUed 
with  an  infinity  of  veins  of  this  mineral,  and  since  it  decompos- 
es when  exposed  to  the  joint  action  of  air  and  water,  sulphuret 
of  arsenic  being  formed,  it  may  not  be  altogether  safe  to  make 
use  of  water  in  contact  with  it,  since  this  mineral  is  slightly  sol- 
uble in  water,  and  is  poisonous.  It  can  be  easily  imagined  that 
a  complicated  case  of  medical  jurisprudence  might  grow  out  of 
an  occurrence  of  this  kind,  and  I  beg  leave  to  call  your  atten- 
tion to  the  subject,  on  that  account.  I  should  certainly  feel 
very  reluctant  in  making  use  of  water  constantly  flowing  from 
rocks  charged  with  arsenic;  and  although  I  do  not  know  of  any 
case  of  poisoning,  from  such  a  cause,  it  is  still  possible  tba^ 
they  may  have  occurred,  unknown  even  to  the  sufferers. 
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Iron  pyriles,  or  the  bi-su)phurct  of  iron,  ii 
abuiidiiiit  minerals  in  Maine,  and  is  frequently 
or  silver,  according  to  the  color  it  presents, 
distinguished  by  its  crystaline  fonn,  whicli 
s()uare  prism,  nearly  approximating  the  cube, 
ical  characters,  which  are  readily  tested, 
with  a  hammer,  it  is  easily  crushed  into  powi 
to  distinguish  it  from  native  gold  or  silver,  w 
"When  thrown  on  red  hot  iron,  or  upon  burni 
off  an  odor  of  sfflphin-ous  acid,  and  the  po« 
magnetic,  so  that  it  will  be  at  once  taken  up 
or  needle.  This  mineral  is  composed,  in  1< 
Sulphur 
Iron 

When  it  occurs  in  large  quantities,  it  is  va 
in  ibc  inannfacture  of  copperas  or  sulphate  o 
stance  it  forms  by  spontaneous  decompositio 
ily  if  slightly  roa:)ied  by  lire  and  then  treatec 

The  pyriiiferous  slates  of  Maine  are  osco 
mineral,  and  may  he  made  10  form  both  cc 
It  should  always  be  observed  whether  the  sla 
sia  or  not.  If  it  docs,  it  will  act  as  an  al 
ble  obstacle  in  the  manufacture  of  alum,  sin 
of  sulphate  of  magnesia  is  formed,  which  re 
manage.  On  Jewell's  Island  there  is  an  est 
mwiufactnrc  of  these  articles,  and  there,  the 
considerable  proportion  of  talc  (a  magnesian 
to  decompose  very  slowly,  and  it  is  not  yet  a: 
the  work  can  be  profitably  carried  on. 
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n  Work!  on  Jennl  ■  Iilud 


In  Brooksville,  opposite  Castine,  there  is  a  very  neb  deposit 
of  pyntiferous  slate  which  may  be  profitably  wrought  for 
copperas  and  atum  The  slate  is  of  the  argillaceous  kiod,  and 
the  pyrites  is  most  beautifully  and  advant^eously  distributed, 
It  being  in  layers  alternating  with  the  slate,  which  appears  on 
its  cross  fracture  like  alternate  leaves  of  silver  and  black  paper, 
laid  one  upon  the  other.  It  contaios  sufficient  pyrites  to  allow  of 
a  slight  roasting  so  as  to  render  it  easily  decomposable.  I  should 
think  that  this  rock  would  give  nearly  its  weight  of  crystalized 
salts,  and  hence  the  locality  is  evidently  of  great  value. 

When  copperas  can  be  made  on  the  sea-coast,  advantage 
may  be  taken  of  it  to  manufacture  several  other  chemical  pro- 
ducts. Thus  the  sulphate  of  iron,  (copperas)  will  decompose 
sea  salt,  and  form  sulphate  of  soda,  which  may  be  crystalized  ■ 
out,'  and  then  decomposed  by  the  action  of  carbonate  of  lime, 
when  it  will  give  carbonate  of  soda,  an  article  largely  in  do- 
mand  for  gkss-maklng,  and  for  the  manufacture  of  soap. 

Establishments  of  this  kind  have  been  set  up  in  England, 
where,  I  understand  a  patent  has  been  granted  for  the  process- 
In  order  to  manufacture  these  salts  from  pyritiferous  slate, 
Wfl  have  first  to  break  the  ore  into  small  pieces,   three  or  four 
inches  in  diameter,  or  even  of  smaller  dunensions.     A  lar^ 
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heap  of  it  is  then  pQed  up  on  an  inclined  plane,  made  of  hard 
€lay>  and  a  litde  fiiel  is  put  into  the  midst,  and  fired  so  as  to 
heat  a  portion  of  the  cure.  The  fire  soon  spreads  through  the 
mass,  and  if  a  little  water  is  pumped  upon  it,  it  bums  with  in- 
creased activity,  and  the  operation  goes  on  rapidly.  Then  as 
the  decomposition  proceeds,  more  water  is  poured  on,  and 
it  takes  up  the  saline  matters  formed,  and  runs  into  a  vat  at  the 
foot  of  the  inclined  plane,  from  which  it  is  re-pumped  upon  the 
heap  until  the  solution  is  saturated,  when  it  is  allowed  to  run 
into  another  vat  when  theaedimant  stifciides,  iftor  ^idiich  the  li- 
quor is  boiled  down  and  crystaHaed.  The  copperas  is  separa- 
ted in  crystals,  and  alum  is  formed  firom  the  remaining  Uquid, 
by  adding  some  sulphate  of  potash.  It  is  yet  uncertam  wheth- 
er the  Jewel's  Island  works  will  prove  advantageous  to  the 
parties  concerned,  since  the  ore  is  rather  poor,  but  there  are  • 
many  other  localities  where  profitable  operatioiis  may  be  earn* 
ed  on. 

In  case  war  should  take  place,  we  shall  be  able  to  extract  all 
the  sulphur  required  in  the  manufacture  of  gun-powder  firoir 
pyrites,  and  should  then  be  independent  of  the  volcanoes  of  tht 
Mediterranean.  During  times  of  peace,  we  can  obtain  sulphur 
at  a  lower  rate  from  abroad,  than  we  should  have  to  expend  in 
extracting  it  from  this  mineral,  for  when  that  substance  is  pro- . 
duced  by  natural  operations,  it  is  always  much  cheaper  than  it 
can  be  prepared  by  the  hand  of  man. 
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GEOLOGICAL     OBIGIN,    DISTBIBUTION,    CHEMICAL    COMPOSI- 
TION AND  CAPABILITIES  OF  SOILS. 

Considering  tbe  vital  importance  of  a  correct  knowledge  of 
the  science  and  art  of  Agriculture,  upon  which  man  depends 
for  his  daily  bread,  we  shall  willii^ly  avail  ourselves  of  any  in- 
formation that  may  throw  light  upon  the  principles,  by  winch 
we  are  to  be  guided  in  practical  operations. 

It.  cannot  be  concealed  that  agriculture  in  this  country  is  far 
below  the  standard  attamed  in  Europe,  and  that  by  their  more 
scientific  methods,  the  French,  German  and  Italian  farmers  are 
enabled  to  raise  larger  crops,  so  as  to  supply  us  with  many  ar- 
ticles of  agricultural  produce,  at  a  lower  rale  than  we  have  been 
able  to  grow  them  upon  our  own  soil,  and  this  too  has  been  ef- 
fected by  people  whose  soil  costs  vastly  more  than  ours. 

It  is  well  known,  that  for  several  years  past,  large  quantities 
of  wheat,  barley,  indian  com  and  beans,  have  been  imported  in- 
to this  country  from  France,  Germany,  VenitifiL.Lombardy, 
Tuscany  and  Egypt,  while  at  the  same  time,  oraers  have  been 
sent  out  from  France  for  the  purchase  of  our  refuse  bones;  and 
the  bone  black  of  sugar  refineries — substances  used  in  that  coun- 
try for  improving  the  soil.  Thus,  strange  as  it  may  seem,  the 
French  farmers  send  out  to  this  country  for  manure,  and  supply 
us  with  bread,  while  many  remain  ignorant  of  the  value  of  those 
very  substances  so  eagerly  sought  for  by  our  foreign  breth- 
ren! 

European  science  has  been  brought  to  bear  upon  the  art  of 
agriculture,  and  hence  the  improvements  are  rapidly  progres- 
sing there;  while  we  have  as  yet  done  but  little  towards  the  de- 
velopement  of  this  most  important  of  arts. 

I  know  that  many  intelligent  farmers  decry  '^book  fiEurmii^" 
as  useless,  and  their  remarks  are  certainly  worthy  of  our  atten- 
tion, and  we  may  perhaps  remove  their  objections.  Good 
books  on  this  subject  record  the  experience  of  manyl^a^ellent 
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practical  farmers,  and  concentrate  all  the  information  that  is 
scattered  in  various  parts  of  the  world;  while  at  the  same  time 
they  give  general  rules  by  which  we  are  to  be  guided  in  prac- 
tice. Where  then  is  the  objection  that  has  been  raised  against 
such  knowledge?  It  will  be  found  that  there  are  few  such 
books  in  existence,  ahhough  there  are  materials  enough  on  re- 
cord to  furnish  a  good  treatise,  and  those  books  that  have  ap- 
peared, are  deficient  in  some  of  the  most  essential  particulars, 
tor  they  are  so  technical  that  those  who  are  unacquainted  with 
the  elements  of  science  cannot  understand  them.  There  are 
also  imperfections  in  the  certificates  and  rules,  owing  to  no  an- 
alysis having  been  made  of  the  soils  in  question. 

So  also  our  own  farmers  are  unacquainted  with  the  composi- 
tion of  their  own  soils.  Hence  we  account  for  the  uncertainty 
of  the  results  obtained  by  those  who  make  trials  of  new  meth- 
ods in  farming,  and  we  ought  not  to  be  surprised  at  their  fre- 
quent failures. 

If,  however,  all  the  conditions  of  the  problem  were  under- 
stood by  both  parties,  farmers  would  readily  join  hands  with 
their  scientific  co-laborers,  and  the  art  of  agriculture  would 
soon  become  as  certain  as  any  other  art,  while,  by  tlie  applica- 
tion of  scientific  principles,  the  business  would  become  of  a 
more  exalted  character,  and  assume  its  true  rank  in  the  consid- 
eration of  all  men. 

In  order  to  make  rational  experiments  in  farming,  it  is  essen- 
tial that  the  composition  of  the  soil  should  be  known,  and  then 
we  can  act  understandingly  in  our  operations.  In  order  to 
amend  a  soil,  that  knowledge  is  absolutely  necessary,  otherwise 
we  might  destroy  its  fertility,  by  the  processes  intended  for  its 
amelioration,  and  thus  be  subjected  to  disappointment  and 
chagrin. 

Mineralogy,  geology  and  chemistry  come  to  our  aid,  and 
serve  to  indicate  the  nature  of  various  soils,  while  sure  indica- 
tions are  readily  discoverable  for  the  amendmeat  of  those  which 
are  sterile. 

Agriculture  is*  of  so  great  importance  to  the  community,  that 
we  should  not  allow  our  knowledge  of  it  to  rest  upon  mere  em- 
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pyricism.  It  ought  to  be  exalted  to  the  rank  of  a  true  science, 
uid  then  it  will  become  one  of  the  most  honorable,  as  it  is  one 
of  the  most  useful  of  arts,  and  even  the  most  highly  educated 
men  will  then  be  proud  to  rank  as  scientific  farmers. 

Let  us  now  examine  the  subject  more  in  detail,  and  ascertain 
how  much  light  we  may  obtain  from  the  science  of  geology, 
that  may  serve  to  guide  us  in  our  researches. 

We  have  fir^  to  consider  the  geological  origin  of  soils. 

Every  attentive  person  must  have  observed,  that  solid  rocks, 
exposed  to  the  combmed  action  of  air,  water,  and  different  de- 
grees of  temperature,  undergo  decomposition  and  disintegration, 
80  that  they  crumble  into  powder,  and  that  some  rocks  decay 
more  rapidly  than  others,  owing  to  their  structure,  or  mineralo- 
gocal  composition.  If  a  rock  is  porous,  or  stratified  in  its 
structure,  water  infiltrates  into  it,  and  on  freezing,  expands  with 
such  power,  as  to  tear  the  surface  of  the  rock  to  pieces,  so  that 
it  readily  crumbles.  When  fire  runs  through  the  fores ts,  it 
heats  the  surface  of  the  rocks,  and  by  the  Regular  expansion 
produced,  they  are  shivered  into  fragments. 

The  action  of  running  water  and  friction  of  stones,  also  serve 
to  grind  the  rocks  into  powder,  by  attrition  of  their  surfaces, 
and  the  detritus  is  borne  along  by  the  streams,  and  deposited 
in  low  lands,  or  along  their  borders. 

When. a  rock  contains  iron  pyrites,  or  sulphuret  of  iron,  that 
mineral,  by  the  action  of  air  and  water,  decomposes,  and  forms 
copperas,  or  sulphate  of  iron,  apd  the  sulphuric  acid  of  that 
substance  acts  powerfully  on  some  of  the  ingredients  of  the 
rock,  and  causes  its  rapid  decomposition.  Any  person,  who 
has  been  on  Iron  Mine  Hill,  in  Gardiner,  will  fully  understand 
how  rapid  is  this  operation,  and  may  there  see  its  results.  The 
oxidizing  power  of  the  atmosphere,  also,  acts  powerfiiUy  upon 
the  surface  of  those  rocks,  which  have  for  one  of  theur  compo- 
nents,  the  prot-oxides  of  the  metals,  iron  and  manganese,  and 
as  those  oxides  take  up  another  portion  of  oxigen,  they  increase 
in  bulk,  become  brown  or  black,  and  the  stone  falls  into  firag- 
ments. 

These  are  a  few  of  the  causes  now  in  action,  which 
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the  solid  crust  of  the  globe,  and  it  appears  that  their  effects  are 
far  more  important,  than  we  might  at  first  imagine.  Whoever 
looks  upon  the  muddy  waters  of  the  Mississippi,  Ganges,  Po, 
the  Uhine,  and  the  Uhone,  or  reads  the  calculations  respecting 
the  enormous  quantity  of  matter  brought  down  from  the  moun- 
tains by  those  rivers,  will  at  once  appreciate  the  modifying  in- 
fluence of  those  causes  which  are  continually  wearing  down  the 
solid  matter  that  forms  the  mass  of  our  mountaiiiis. 

Geology  teaches  us,  that  such  causes  were  formerly  in  more 
powerful  operation,  and  that  the  ancient  world  was,  from  its  in- 
fancy, subject  to  violent  catastrophes  accompanied  by  power- 
ful inroads  of  the  sea;  oceanic  currents  and  tumultuous  waves 
having  for  many  successive  periods  rushed  over  the  land,  and 
beaten  the  loftiest  crags  of  the  highest  mountains.  We  should 
then  naturally  expect,  tliat  the  earth  would  present  ample  testi- 
mony of  the  action  of  these  powerful  causes  of  disintegration 
of  the  rocks,  and  we  do  observe  that  a  large  portion  of  the 
loose  materials  upon  the  surface,  bear  proofs  of  aqueous  action 
and  mec!ianical  abrasion.  By  those  ancient  convulsions,  the 
detritus  of  th6  solid  rocks  was  prepared,  and  forming  the  vari- 
ous soils,  which  we  observe,  the  earth  was  rendered  capable  of 
yielding  its  rich  stores  of  vegetation,  on  which  a  large  proportion 
oftbe  animated  creatures  depend  for  their  food.  From  the  foun- 
dation of  the  everlasting  hills,  the  Creator  began  to  prepare 
the  world  for  the  habitation  of  his  noblest  creature,  man,  and 
converted  a  portion  of  the  solid  rocks  into  soils,  which  were 
given  as  the  field  of  human  labor,  and  to  the  progenitor  of  our 
race  it  was  commanded  that  he  should  till  the  soil. 

If  we  take  up  a  handful  of  earth,  and  examine  it  attentively, 
we  shall  readily  discover  such  mineral  ingredients,  as  denote 
the  rocks  from  which  it  originated.  Thus  we  discover  in  a 
soil  numerous  spangles  of  mica,  grains  of  quartz,  and  white  or 
brown  earthy  looking  particles,  which  are  felspar  ;  besides 
wbich,  we  remark  a  considerable  portion  of  fine  brown  powder, 
which  being  examined  with  a  microscope  is  found  to  be  com- 
posed of  the  same  minerals,  more  finely  pulverised,  and  mixed 
with  the  brown  oxide  of  iron.     It  will  be  at  once  understood, 
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that  such  a  soil  arises  from  the  disintegration  and  decomposition 
of  granite  rocks,  and  that  the  oxide  of  iron  was  derived  from 
the  pyrites,  or  the  prot-oxide  of  iron,  contained  in  lliat  rock. 

A  soil  arising  from  the  decomposition  of  gneiss,  possesses 
similar  characters,  only  the  mica  is  more  abundant. 

Soils  from  mica  slate  are  made  up  of  a  large  proportion  of 
mica,  mixed  with  grains  of  quartz. 

Sienite,  and  hornblende  rock,  produce  a  dark  brown  soil,  in 
which  there  is  but  little  quartz,  and  a  great  deal  of  felspar,  and 
decomposed  hornblende. 

Greenstone  trap-rocks  form  by  their  decomposition  a  brown 
soil,  which  contains  pieces  of  the  undccomposed  rock,  but  the 
component  minerals  in  the  soil  itself,  are  rarely  so  distinct  as  to 
be  discoverable.  This  soil  is  a  warm  kind  of  loam,  soft  and 
spongy,  easily  compressed  into  smaller  dimension^ by  the  pres- 
sure of  the  hand,  but  not  adiiesive  like  clay.  It  is  pecidiarly 
adapted  to  the  growth  of  potatoes,  and  is  a  luxuriant  soil  for 
most  of  our  ordinary  produce. 

Slate-rocks  form  a  soil  of  a  blue  color,  in  which  numerous 
undccomposed  fragments  of  the  rock  may  be  discovered. 
When  transported  by  water,  it  is  deposited  in  the  state  of  tough 
blue  clay. 

Limestone  forms  various  colored  soils,  according  to  the  nature 
of  the  impurities  it  contains.  They  are  generally  of  a  light  yel- 
lowish brown  color,  from  admixture  of  a  certain  proportion  of 
oxide  of  iron.  This  is  especially  the  case  with  those  soils  de- 
rived from  the  argillo-ferruginous  limestone. 

Calcareous  soils,  if  they  are  rich  in  carbonate  of  lime,  may 
be  distinguished  by  their  effervescence  with  acids,  and  the  quan- 
tity of  this  substance  may  be  estimated  by  the  loss  of  weight 
which  indicates  the  proportion  of  carbonic  acid,  that  has  been 
expelled,  and  since  the  carbonic  acid  always  occurs  in  the  ra- 
tio of  nearly  44  per  cent,  to  66  per  cent,  of  lime,  it  is  easy,  by 
a  proportional  calculation,  to  ascertain  the  quantity  of  that  min- 
eral in  the  soil. 

It  more  frequently  happens,  that  there  is  so  minute  a  quantity 
of  carbonate  of  lime  in  the  soil,  as  to  require  a  minute  chcm- 
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ical  analysis  for  its  detection,  and  few  fermers  have  either  lei- 
sure or  means  for  such  an  operation.  Examples  of  such  anaty- 
ses  will  be  presently  laid  before  you. 

Talcose  slate-rocks,  when  decomposed,  form  a  light  brown 
soil,  in  which  particles  of  the  rock  are  discoverable,  and  on 
andysis,  a  considerable  quantity  of  the  silicate  of  magnesia  is 
found,  which  is  one  of  the  chief  components  of  talc. 

Red  sandstone,  on  disintegration,  form?  soil  composed  almost 
entirely  of  grains  of  quartz,  with  oxide  of  iron,  and  clay,  with 
a  few  spangles  of  undecomposed  mica. 

Grau-wacke,  or  conglomerate,  when  disint^rated,  produces 
a  light  grey  soil,  full  of  smooth  rounded  pebbles,  which  orig- 
inate from  the  undecomposed  components  of  the  rock. 

Red  porphyry  b  very  slow  of  decomposition,  and  forms  a 
a  bright  red  fine  powder,  filled  with  angular  fragments  of  the 
rock. 

I  have  thus  dlstmguished  and  described  the  appearances 
which  characterise  those  soils  that  arise  immediately  firom  the 
decay  of  solid  rocks,  and  various  characteristic  specimens  of 
each  variety  may  be  seen  m  the  cabinet  arranged  for  the  use  of 
the  State. 

Let  us  next  consider  how  soib  are  distributed  <m  the  earth's 
surface,  and  see  how  their  qualities  depend  upon  their  situation. 

In  various  sections  of  this  report  may  be  seen  recorded  the 
proofs  of  diluvial  transportation  of  rocks,  far  from  their  parent 
beds,  and  we  have  every  reason  to  believe,  that  this  removal 
was  effected  by  a  tremendous  current  of  water,  that  swept  over 
the  State  from  the  North  15^  West,  to  the  South  15^  East, 
and  we  have  adduced  in  testimony,  that  such  was  the  direction 
of  that  current,  numerous  grooves,  furrows  or  scratches  upon 
the  surface  of  the  solid  rocks,  in  place,  and  have  shown  cott- 
clusively,  that  the  rocks  which  we  find  thus  transported,  proved 
to  be  portions  of  ledges  situated  to  the  North  of  the  localities 
where  their  scattered  fragments  are  found. 

Ic  is  a  matter  of  surprise,  that  such  enormous  masses  of  rock 
should  have  been  moved  so  far  by  an  aqueous  current ;  but 
when  it  is  remembered,  that  a  rock  does  not  weigh  but  half  ao 
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much  when  immersed  in  water,  as  it  does  when  weighed  in  air, 
owing  to  the  support  given  it  by  the  water  around  ;  and  when 
we  reflect  on  the  fact,  that  a  rock  is  still  more  powerfully  sup- 
ported under  the  pressure  of  deep  water,  it  may  be  conceived, 
that  if  a  flood  of  water  did  once  rush  over  the  land,  it  might 
have  removed  large  and  weighty  masses  of  rock,  such  as  we 
find  to  have  been  the  case. 

From  the  observations  made  upon  Mount  Ktaadn,  It  is 
proved,  that  the  current  did  rush  over  the  summit  of  that  lofty 
mountain,  and  consequently  the  diluvial  waters  rose  to  the  height 
of  more  than  5000  feet.  Hence  we  are  enabled  to  prove,  that 
the  ancient  ocean,  which  rushed  over  the  surface  of  the  State, 
was  at  least  a  mile  in  depth,  and  its  transporting  power  must 
have  been  greatly  increased  by  its  enormous  pressure. 

It  will  be  readily  conceived,  that  if  soUd  rocks  were  moved 
from  theii  native  beds,  and  carried  forward  several  miles,  that 
the  finer  particles  of  soil  should  have  been  transported  to  a  still 
greater  distance,  so  we  find  that  the  whole  mass  of  loose  mate- 
rials on  the  surface  has  been  removed  southwardly,  and  the  soil 
resting  upon  the  surface  of  rocks,  in  place,  is  rarely,  if  ever, 
such  as  results  from  the  decomposition  of  those  rocks,  but  was 
evidently  derived  from  those  ledges  which  occur  to  the  North- 
ward. 

If  an  attentive  observer  examines  the  soil  in  the  city  of  Port- 
land, he  will  discover,  at  once,  that  it  is  made  up  from  the  de- 
tritus of  granite  and  gneiss  rocks,  while  the  ledges  in  that 
city  are  wholly  composed  of  the  argillaceous,  talcose,  and  mica 
slate-rocks,  and  granite  and  gneiss  occur  in  great  abundance  to 
the  Northward. 

All  the  markings  on  the  surface  of  the  rocks,  and  the  scat- 
tered boulders  of  granite  and  gneiss,  which  abound  in  that  soil  9 
mdicate  its  origin  to  have  been  in  the  North  15°  or  20°  West' 
I  merely  quote  the  above  locality,  on  account  of  its  being  a 
spot  were  most  persons  will  have  occasion  to  examine  the  facts 
stated.  The  various  sections  of  the  State  present  ample  illus- 
tration of  the  same  fact,  and  every  one  who  will  take  the 
ble,  may  convince  himself  of  its  reality. 
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The  tertiary  deposits  of  clay,  sand  and  marine  shells,  were 
evidently  produced  in  tranquil  water,  since  their  strata  indicate, 
by  their  situation,  structure  and  beds  of  shells,  that  the  clay  was 
gradually  and  slowly  deposited,  allowing  time  for  the  propaga- 
tion and  growtli  of  the  various  shell  fish  in  its  several  layers. 
.Not  so  was  the  diluvial  matter  deposited,  for  we  find  it  to  bear 
marks  of  sudden  and  violent  transportation  and  deposition,  the 
various  pebbles,  boulders  and  erratic  blocks  of  stone  being  mix- 
ed in  great  confusion.  I  have  formerly  mentioned  a  locality, 
in  Bangor,  near  the  court-house,  where,  it  would  seem,  tliere 
are  proofs  of  a  gradual  subsidence  of  the  diluvial  current,  the 
various  particles  becoming  smaller,  as  we  ascend  tlie  embank- 
ment, imtil  we  come  to  fine  clay,  which  must  have  subsided 
from  tranquil  water. 

We  observe,  then,  that  the  tertiary  deposits  were  cut  through 
by  the  diluvial  waters,  which  have  excavated  deep  valHes,  and 
heaped  up  long  ridges  called  horse-backs,  and  the  general  di- 
rection of  these  vallies  and  ridges,  coincides  with  the  direction 
formerly  indicated,  as   the  course  in  which  the  current  swept. 

Although  we  arc  informed  in  the  scriptures,  that  the  Deluge 
was  ordained  for  the  punishment  of  wicked  men,  it  is  certain, 
that  there  was  mercy  mingled  with  this  dispensation,  for  the 
soils  were  comminuted,  transported,  and  mixed  in  such  a  man- 
ner, that  tlieir  qualities  were  improved,  and  rendered  more  suit- 
able for  the  growth  of  plants,  so  that  the  surface  of  the  globe  . 
was  not  only  purified,  but  new  and  more  fertile  soils  were  pre- 
pared for  coming  generations,  who  literally  reap  advantage  from 
the  Deluge. 

Besides  the  ancient  aqueous  current,  we  see  every  day  the 
action  of  water  modifying  the  surface  -of  the  globe,  trans- 
porting fine  particles  from  the  mountain-side,  and  depositing 
them  in  the  valleys  and  along  die  margin  of  running  streams. 
Especially  during  freshets,  when  the  rivers  burst  their  narrow 
confines,  and  spread  out  over  the  intervales,  do  we  see  rich  de- 
posits formed  of  alluvial  soil. 

Such  currents,  arising  amid  decomposing  vegetable  matters, 
transport  an  infinity  of  fine  particles  of  such  matter,  and  depo- 
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sit  it  with  the  various  earthy  ingredients,  which  form  our  rich- 
est meadows,  and  luxuriant  intervale  soils.  Thus  are  formed 
many  of  those  bottom  lands,  which  occur  along  the  river  cour- 
ses of  the  Western  States,  and  the  banks  of  rivers  in  Maine, 
under  similar  circumstances,  aie  found  to  be  composed  of  like 
soils. 

A  river,  coursing  its  way  amid  various  rocks,  carries  down 
and  deposits  fine  particles  of  every  kind,  which  it  meets  with 
in  its  way. 

If  the  rocks  above  are  hmestone,  we  shall  have  calcai'cous 
soil  brought  down  and  deposited  by  the  river.  So  on  the  banks 
of  the  Aroostook,  we  find  a  rich  alluvial  soil,  equalling  in  fer- 
tility the  famed  regions  of  the  Western  States,  and  capable, 
even  under  a  less  genial  cliine,  of  producing  crops  of  wheat 
and  other  grain,  fully  equal  in  abundance  witli  any  soils  of 
which  we  have  any  records. 

That  river,  with  its  wide  and  fertile  intervales,  is  destined  to 
become  the  granary  of  the  North,  and  whenever  the  policy  of  the 
State  shall  complete  the  roads,  and  ofier  facilities  for  settle- 
ment, we  shall  turn  the  tide  of  emigration,  populate  a  fertile 
district,  and  I  trust  forever  place  that  portion  of  Maine  beyond 
the  power  of  foreign  aggression. 

Soils  are  powerfully  modified  by  the  circumstances  under 
which  they  are  placed,  and  h  will  be  useful  to  consider,  how 
this  may  be  afiected  by  their  order  of  super-position. 

I  have  had  occasion  to  examine  two  portions  of  a  field,  in  the 
town  of  Saco,  where  the  superficial  soil  was  uniformly  composed 
of  a  ligljt  brown  sandy  loam,  and  in  one  part  of  that  field,  the  Indian 
corn  growing  upon  it,  was  tall  and  luxuriant,  while  on  the  otli- 
er,  it  was  short  and  feeble.  The  several  parts  of  this  field 
were  treated  with  the  same  kind  of  manure,  and  planted  with 
the  same  grain,  in  the  same  manner,  so  that  their  circumstances 
were  apparently  alike.  On  searching  into  the  cause  of  diis  dif- 
ference of  fertility,  it  was  discovered,  that  in  the  luxuriant  part 
of  the  field,  there  was  a  deposit  of  clay,  from  one  to  two  feet 
from  the  surface,  while  in  the  other,  it  was  four  feet  below. 
Hence  it  would  appear,  that  in  the  first  instance,  the  clay  servi 
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ed  as  a  retamer  of  moisture  and  of  manure,  wtiie  in  the  othets 
these  indispeDsible  requisites  for  healthy  yegetation,  sank  be- 
yond the  reach  of  the  com.  The  remedy  uras  ^  once  appa> 
rent,  for  it  was  only  necessary  to  mix  clay  widi  the  barren  soil, 
to  make  it  retentive. 

It  frequently  happens,  also,  that  we  observe  a  farmer  tdSa^ 
upon  a  tough  clayey  soil,  which  it  is  in  vain  for  him  to  attempt 
to  keep  loose,  for  with  the  first  rain,  the  clay  is  washed  down 
into  a  slimy  paste,  which  by  the  ardent  sun-beams,  b  soon  bak- 
ed into  an  impermeable  mass,  which  prevents  the  free  germina- 
tion and  growth  of  the  seed.  Now,  hard  by,  occurs  a  hiU  ct 
sand,  that  nature  seems  kindly  to  have  placed  at  his  diqiosal, 
and  he  is  only  required,  after  ploughing  his  clay  soil,  to  cart  a 
quantity  of  sand  into  the  furrows,  and  harrow  it  in,  in  order  to 
produce  a  soil  of  good  texture,  which  may  then  be  manured  m 
required,  and  will  produce  well.  In  such  cases,  the  sand  may 
be  added  every  year,  until  there  is  a  sufficiency.  Such  soils 
are  highly  retentive  of  manure,  and  are  worth  the  labor  of  re- 
''claiming,  and  I  should  denote  the  neighborhood  of  Bangpr,  as  a 
suitable  field  for  such  improvements;  and  I  doubt  not,  that  Ae 
market  of  that  city  would,  by  its  demand,  amply  repay  the  la- 
bor and  money  expended. 

CHEMICAL  COMPOSITION  OF  SOILS. 

From  the  mineral  ingredients  we  may  form  «ome  idea  of  the 
chemical  nature  of  the  soils,  but  since  there  may  be  many  mat- 
ters mingled,  in  the  state  of  fine  powder,  not  capable  of  dis- 
crimination by  the  eye,  and  those  very  substances  may  be  the 
cause  of  its  peculiar  properties,  it  becomes  necessary  to  resort 
to  the  aid  of  chemical  science,  and  analytical  art  for  their  de- 
tection. 

It  is  a  strange  and  almost  imaccountable  fact,  that  while  we 
have  the  roost  minute  and  delicate  analysis  of  rare  and  curious 
minerals,  chemists  have  either  neglected  to  ascertain  the  com- 
position of  soils,  or  have  satisfied  themselves  with  the  most 
crude  and  careless  examinations,  that  do  not  answer  the  pur- 
pose mtended. 
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The  late  illustrious  chemist,  Sir  Humphrey  Davy,  was  cal- 
led upon  by  the  British  Agricultural  Board,  to  give  a  course 
of  lectures  upon  the  chemical  composition  of  soils,  and  the 
modes  of  amending  Aose  which  were  sterile,  and  his  lectures 
contain  nearly  all  the  information  attainable  by  the  farmer  ris- 
ipecting  the  composition  of  soils.     Although  Davy's  Agricul- 
tural Chemistry  is  as  good  an  essay  as  we  had  a  right  to  expect 
when  the  art  of  chemical  analysis  was  in  its  infancy,  and  a  vast 
deal  of  valuable  information  is  contained  in  it,*  still  the  analyses 
«re  so  imperfect,  that  they  neither  serve  to  distinguish  one  kind 
of  soil  from  another,  possessing  altogether  different  properties, 
nor  serve  to  indicated  such  ameliorations  as  are  required.  When 
Davy  acknowledges  ttmt  his  errors  in   the  analyses  amount  to 
$  or  10  per  cent,  we  must  feel  convinced  that  either  sufficient  * 
care  was  tiot  taken,  or  that  the  instruments  of  analysis  which  he 
Used  were  not  sufficiently  exact.     We  shall  see  in  the  analyses 
that  I  shall  present,  that  an  error  of  even  one  or  two  per  cent, 
^ould  cause  an  utter  failure  in  respect  to  the  information  desir-  . 
ed,  and  shall  at  once  perceive  the  importance  of  the  most  scru- 
pulous exactness  m  the  operation. 

Chaptal  has  also  given  us  some  chemical  essays  upon  agri** 
cnhure,  but  the  aiilalyseis  of  soils  are  generally  borrowed  froift 
the  woric  of  Davy.  It  contains,  however,  much  valuable  in>- 
formation  respecting  several  different  departments  of  the  art, 
iand  a  special  treatise  upon  the  cultivation  of  beets  and  maldng 
tif  sugar.  This  essay  Ya&  been  translated  into  English,  and  is 
worthy  of  the  farmer's  attention. 

The  chemical  analysis  of  soils  is  one  of  the  most  difficidt 
and  tedious  operations  the  chemist  is  called  upon  to  perform, 
and  it  seldom  happens  that  the  processes  are  completed  within 
three  weeks  from  the  time  they  were  Commenced.  Hence  the 
necessity  of  my  canying  on  a  number  of  analyses  at  a  time,  in 
order  to  be  able  to  present  them  in  season  for  this  Report. 
By  operating  on  three  or  four  specimens  at  a  time,  the  chem- 
ist is  kept  continually  employed  and  an  extensive  supply  of  ap- 
paratus is  put  in  requisition,  since  the  processes  multiply  with 
astonishing  rapidity,  and  soon  every  vessel  in  the  laboratory 
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finds  occupadoD,  and  it  is  necessary  to  label  each  glass,  fumel 
or  filter  as  he  proceeds.  Atteoqits  have  been  made  to  render 
the  art  of  chemical  analysis  eas}',  so  that  farmers  might  be  able 
to  do  them  for  themselves,  but  such  attempts  have  been  en- 
tirely abortive,  for  it  would  presuppose  a  knowledge  of  chemi- 
cal science  and  manipulation  rarely  if  ever  in  possession  of  ai^ 
but  professed  chemists,  and  it  would  be  idle  to  pot  instnnnents 
and  reaeents  into  the  hands  of  those  who  do  not  know  how  to 
use  them.  It  .would  certainly  be  very  usefiil  to  the  communi- 
tfj  if  our  agricultural  bretheren  would  establish  a  college  or  in- 
stitute^  devoted  exclusively  to  those  arts  appertainii^  to  agricol- 
ture,  and  such  institutions  will  ere  long  be  founded  in  each  of 
of  the  States,  for  we  begin  to  see  and  feel  the  importance  of  a 
good  scientific  education  among  the  farmers  throu^iout  our 
country,  and  our  youi^  men  ought  to  posses  advantages  so  de- 
sirable and  important  for  their  welfare  and  prosperity.  It  is 
evident  that  small  schoob  will  do  no  good,  since  they  would 
not  be  sufficiently  well  endowed  to  command  the  services  of 
scieQti6c  teachers,  and  hence  if  the  attempt  is  made,  let  there 
be  one  lar^e  and  well  endowed  agricultural  college  in  each 
State,  connected,  if  found  practicable,  with  the  usual  classical 
institutions,  and  forming  a  branch  of  each  university.  Many, 
who  do  not  desire  to  spend  years  in  the  study  of  Latin  and 
Greek  authors*  are  still  anxious  to  learn  the  elements  of  those 
sciences  wiiich  appertain  to  their  professions,  and  I  have  not 
the  least  doubt  that  a  well  ordered  and  scientific  asxicultural 
institute  would  prove  one  of  the  most  popular  and  useful  schools 
in  the  country.  In  such  a  college,  mathematics,  drawing,  sur- 
veying, mechamcs,  architecture,  chemistr}',  mineralogy,  geolo- 
gy, xoology  and  the  practical  arts,  each  in  their  several  depart- 
ments, mi^ht  be  taught  by  study  and  lecture,  while  every  prac- 
tical operation  should  be  learned  by  actual  practice.  I  leave  it 
to  your  zood  judgment  to  say  if  such  an  institution  is  not  desir- 
able. £nd  if  you  desire  its  establishment  you  have  but  to  say  so 
and  it  will  be  done,  and  Maine  will  bear  the  palm  of  having 
foiDded  one  of  the  most  osefiil  institutions  of  the  country. 
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MECHANICAL     AND     CHEMICAL      ANALYSIS     OF     SOILS     FROM 

MAINE. 

Much  information  may  be  obtained  by  mechanical  separation 
of  the  various  particles  of  soil,  and  such  I  have  made  one  of  the 
preliminary  steps  in  the  operations  of  analysis. 

Three  different  kinds  of  sieves  were  selected,  the  first  of 
which  has  meshes  ^^  of  an  inch,  or  one  line  in  diameter,  and  is 
made  of  copper  wire.  The  second  is  a  sieve  of  nearly  double 
the  fineness  of  the  above,  having  openings  of  the  meshes  ^  of 
an  ipch.  The  third  is  a  very  fine  gauze  sieve,  with  openings 
not  more  than  the  ^  of  an  inch. 

By  sifting  the  soil,  we  can  then  obtain  four  different  divisions 
of  the  particles,  which  I  divide  into  different  grades,  beginning 
with  the  coarse  matter  left  on  the  sieve  No.  1,  and  so  on. 

After  these  operations  the  next  is  to  be  effected  by  agitating 
the  finest  soil  which  passed  the  fourth  sieve  with  a  quantity  of 
water,  and  then  pouring  off  the  suspended  matter  from  that  left 
at  tlie  bottom  after  |  minute's  repose.     This  gives  us  two  oth- 
er degrees  of  fineness  or  the  fifth  and  sixth  divisions. 

One  thousand  grains  of  each  specimen  was  taken  for  each 
analysis,  and  each  proportion  of  divided  rhatter  was  weighed  in 
the  balance.  For  example,  let  us  take  a  specimen  of  a  soil 
from  Maj.  Stone's  farm,  in  Waterford,  taken  from  his  luxuriant 
wheat  field,  six  inches  from  the  surface. 

This  soil  is  of  a  yellow  loam  of  mellow  texture  and  remark- 
ably fertile,  having  on  it  a  crop  of  wheat,  which  will  probably 
measure  more  than  30  bushels  to  the  acre.  This  soil  had  been 
limed  four  casks  to  the  acre,  and  was  also  manured  from  the 
barn-yard  to  a  small  extent.  One  thousand  grains  divided  as 
follows — 

No.  1 — does  not  pass  the  coarse  sieve,  and  consists  of  gravel 
derived  from  granite  rocks,  sticks  and  roots.  No.  1=175 
grains. 

Docs  not  pass  2d  sieve — fine  sand  and  vegetable  fibres. 
No.  2=240  grains. 

Does  not  pass  the  third  sieve — ^No.  3=20  grains. 
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Fine  powder  which  came  through 


=565  grains. 


No.  1= 

3= 
4= 


10 

This  fine  powder,  agiutted  widi  s  p 
off  in  30  seconds,  left  fine  sand.  No. 
pensible.  Matter  snspended,  No.  6= 
Thu  wfll  give  m  idea  of  a  mecb 
These  operadons  show  the  texture  tini 
outerials,  Which  throws  great  light  up 
ties. 

ChemicalSnaty^  of  ittiljrbfn  Ma 
itrfori.  One  hundred  grains  of  the  I 
'i^re  the  following  results: 

Water, 

Vwefable  lAattw, 

Si&a, 

Alumina, 

Oxide  oi^  hda 

Oude  of  Maoeanese, 

Flios^lMte  of  Linle, 

Cnb.  Lime, 


Tins  soil  is  remarkably  productive, 
cultivation. 

Awtyti*  of  toil  from  tki  farm  of 
Saeo.    This  soil  yields  40  bushels  of 
a  yellow,  sandy  loam,  and  was  eridenti 
rocks.     One  thousand  grains,  by  mec 
The  degrees  of  composition  as  per  m 
1st,  sticks  and  roots, 
3d,  coarse  gravel, 
Sd,  fine  gravel, 
4di,  fine  sand, 
6th,  fine  powder,  &c. 


AOBICnLTD^  fiEOLOflT.  167- 

me  powder  there  are— 
ler  suspensible  in  water,  1^3 

Rter  not  suspensible,  780 

igetable  matter  which  floats  on  the  surface 
of  water,  33 

925 

'Alluvial  soil,  Hooptr^tfarm,  Arooalook  River.     It  is  a  fine 
fellow  loam,  very  luxuriant  and  productive  of  wheat,  potatoes, 
Ac. 
Mechanical  analysis — 

Ist  degree,  0 

3d,  vegetable  fibres,  and  coarse  sand,  4 

Sd,         "  "     fine  sand,  & 

4th,  very  fine  loam,  987 

1000 

Chemical  analysis  gives  the  following  results — 

Water,  4.9 

Vegetable  matter,  4.0 

Sihca,  76.0 

Alumina,  S.O 

Per  ox.  iron  and  alumina,  10.9 

100.9 
In  100  grains  there  are — 

Insoluble  matter,  77 

Soluble      "  33 

100 

Soil  of  Phipibvrg  Bonn,  Dea.  /fufe&uu' /arm.     Mechani- 
cal analysb  on  1000  grains — 

1st  deg.  of  fineness,  veg.  fibres  and  pebbles,    50 
3d     "  "  90 

3d     "  "  40 

4th    "  "  930 

1000 

Chemical  analysis  of  100  gnuns — 

Water,  6.5 

V^etabte  nutter,  11-5 


158  AGRICULTURAL    OEOLOOT. 

Silica,  60.0 

Manganese,  4.0 

Alumina,  11.0 

Ox.  Iron,  2.0 

Lime,  1.0 

Potash,  1.0 

Magnesia,  3.0 


100.0 

•Analysis  of  soil  from  Dodger's  JMountain^  Thomaston.  Dark 
red  brown  color;  growth,  black-oaks,  grass,  rye — luxuriant. 
Rocks  around  manganesian  mica  slate. 

Mechanical  analysis — 

1st,  particles  of  slate,  pebbles  and  little  pie- 
ces of  manganesian  slate,  206 
2d  silicious  gravel,  I75 
3d,  fine  sand,  10 
4th,  very  fine  powder,                                    609 


1000 
Chemical  analysis  on  100  grains  of  tlie  fine  powder — 

Water,  6 

Vegetable  matter,  13 

Silica,  51 

Alumina  and  Magnesia,  15 

Ox.  Iron,  12 

Manganese,  6 


101 

Gain  from  moisture,  1 


100 

IViscasset,     Soil  remarkable  for  the  excellence  of  its  pota- 
toes. 

5Iechanical  analysis  of  1000  grains — 

1st  de2;rcc  of  fineness,  veg.  fibres  and  sticks,    10 
2d       ^''  "  10 

3d       "  "  20 

4th     "  "         fine  mould,  960 


1000 
Chemical  analysis  on  100  grains  of  the  fine  powder — 
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Water,  4.0 

Vegetable  matter  10.0 

SUica,  58.0 

Alumina,  14.0 

Magnesia,  12.0 

Ox.  Iron,  2.0 


100.0 

Chemical  analysis  of  fine  alluvial  soil,  of  an  ash  grey  color, 

from  the  Oxbow,  of  the  Aroostook  river,  not  cultivated — 

Water,  8 

Vegetable  matter,  5 

Oxide  Iron,  3 

Alumina,  20 

Silica,  61 

Carb.  Lime,  2 

99 
Loss,  1 


100 

Analysis  of  soil  from  Fairbanks's  farm,  Presq'  Isle  river,  near 
the  Aroostook;  yellow  loam,  mellow,  not  adhesive;  no  stones 
in  It;  produces  35  bushels  of  wheat  the  acre. 

Water,  4.0 

Vegetable  matter,  4.5 

Ox.  Iron,  4.5 

Silica,  76.0 

Alumina,  10,0 

Carb.  Lime,  1.0 


99.5 
Loss,  5 


100.0 

The  black  vegetable  mould  upon  the  surface  of  this  soil  con- 
tains 26  per  cent  of  vegetable  matter,  and  the  remainder  is 
yellow  soil,  like  that  above  reported.  This  vegetable  matter, 
when  treated  with  boiling  water  gives  5  grains  of  vegetable  ex- 
tract which  possesses  the  properties  of  ulmine. 

Soil  from  Peter  Bull's  estate  on  the  Aroostook  river. 
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echanical  analysb  of  100  grms — 

1st,  pebbles, 
2d,  fine  sand, 

535 

380 

3d,    "     « 

35 

4th,  fine  powder, 

180 

1000 

CAPABILITIES  OF  SOILS-«— TfiGEVABLE  PHVSlOLO^tX* 

It  is  evident  that  plants  are  not  endowed  with  creative  pow* 
ers,  and  consequently  are  unable  to  produce  any  new  element- 
ary substances;  hence  the  various  substances  which  enter  into 
their  composition,  must  be  derived  from  the  air,  water  or  earth. 
All  the  salina  and  earthy  matters  which  they  contain  are  read- 
ily traced  to  their  origin  in  the  soil;  while  the  carbon,  hydrogra, 
oxigen  and  nitrogen  that  exist  in  them,  are  elements  which  they 
draw  from  air,  water,  and  the  animal  and  v^etable  substances 
used  as  manures. 

The  atmosphere  is  composed  chiefly  of  the  two  gasses,  ni- 
trogen and  oxigen,  mixed  together  in  aeriform  solution,  in  the 
proportion  of  four-fifths  nitrogen,  and  one-fifth  oxigen,  besides 
which  gasses  there  is  always  a  certain  proportion  of  carbonic 
acid  gas,  amounting  to  iqJqq  part,  and  variable  proportions  of 
aqueous  vapor. 

From  the  carbonic  acid  gas  of  the  atmosphere,  plants  derive 
a  large  share  of  their  carbon,  whicli  is  the  basis  of  all  vege- 
table matter.  Some  of  it  is  also  furnished  by  the  fermeat- 
ation  of  vegetable  and  animal  substances,  which  decompose 
in  the  soil,  and  this  gas  is  either  decomposed  by  the  leaves 
of  vegetables,  or  is  carried  into  their  roots  by  aqueous  soluticm 
and  absorption.  All  fresh  growing  plants  decompose  the  car- 
bonic acid  of  the  air,  take  up  its  carbon,  and  exhale  oxigen  g^, 
and  this  operation  goes  on  more  rapidly  while  the  sun  shines  up- 
on them.  In  darkness,  plants  give  out  carbonic  acid,  but  the 
quantity  is  relatively  small,  when  compared  with  that  which  they 
absorb  during  the  day.  So  that  if  a  plant  is  grown  under  a 
bell  glass,  containing  air  mixed  with  this  gas,  the  carbonie  aoid 
is  soon  removed,  and  replaced  by  pure  oxigen. 
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Thus  vegetation  is  continually  removing  a  substance  delete- 
rious to  man  and  all  animals,  and  replacing  it  by  pure  vital  air — 
a  gas  absolutely  necessary  for  their  respiration.  This  beautiful 
law  of  nature  should  never  be  lost  sight  of  by  the  farmer,  nor 
should  he  ever  forget  the  relation  which  the  green  woods  and 
fields  bear  to  the  healthfulness  of  the  country. 

Seed  will  not  germinate,  without  the  joint  action  of  air,  wa- 
ter, light  and  heat.  Without  these  essential  conditions,  the 
germ  remains,  as  it  were,  asleep  for  an  unknown  length  of  time. 
Seeds,  taken  from  the  tombs  of  ancient  Thebes,  in  Egypt, 
where  they  had  remained  in  a  dry,  dark  and  sequestered  spot 
for  more  than  three  thousand  years,  were  found  still  to  possess 
their  vital  properties,  and  when  planted  in  a  botanical  garden  in 
Ijondon,  sprang  forth,  to  flourish  in  the  present  age.  How  long 
a  seed,  thus  immured  in  darkness,  shut  out  from  all  the  causes 
which  would  produce  germination  or  decay,  would  remain  alive, 
is  wholly  unknown;  but  from  tlie  known  facts  respecting  spon- 
taneous rotation  of  crops  and  of  forest  trees,  it  would  seem 
that  the  seed  remain  buried  in  the  soil  for  enormous  lengths  of 
time,  before  the  circumstances  necessary  for  their  putting  forth, 
arrive.  Dead  leaves  of  the  forest  shut  out  light,  and  preclude, 
in  some  measure,  the  influence  of  the  atmosphere,  while  the 
sombre  foliage  hangs  over  the  soil,  and  serves,  by  its  shade,  as 
an  additional  cause  preventing  germination.  Thus,  I  suppose, 
the  seed,  buried  in  the  forests,  remain  dormant  until  the  remo- 
val of  the  shade  trees,  or  the  burning  of  the  leaves,  gives  firee 
access  to  the  causes  requisite  for  germination  and  growth  of  the 
hidden  plants^  and  we  consequently  perceive  a  new  growth  al- 
most mvariably  follows  the  removal  of  the  primeval  forests. 
According  to  Decandole,  plants  exude  from  their  rootlets  cer- 
tain substances,  which  have  the  property  of  eventually  eradi- 
cating their  own  species,  while  they  are  not  preventive  of  the 
growth  of  other  plants;  hence  he  accounts  for  natural  rotation. 
It  is  probable,  also,  that  one  kind  of  v^etables  may  exhaust 
their  proper  nutriment,  and  thus  render  the  soil  incapable  of 
supporting  their  kind,  while  there  are  other  principles  left,  suit- 
able for  the  support  of  different  species.     This  subject  is,  how- 

12 
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ever,  the  most  obscure  departments  of  vegetable  physiology, 
and  one  which  demands  the  labor  of  modem  chemists  and   bo* 
tanists.     Thus  much  we  know,  that  the  condiuons  above  stated 
are  essential  requisites  to  healthy  vegetation,  and  that   the  soil 
must  furnish  certain  substances  not  attainable  alone  from  air  and 
water.     When  we  analyze  a  plant,  we  always  find  a  certain 
quantity  of  silex,  alumina,  lime  and  potash,  forming  a  large  pro- 
portion of  the  ashes  which  is  left  on  burning  the  plant.     All 
these  matters  are  contained  in  the  soil,  in  greater  or  less  pro- 
portions, and  some  of  them  are  essential  to  the  growth  of  the 
plants.     The  coating  of  wheat,  rye  and  barley  straw  is  silex, 
and  gives  the  necessary  strength  and  hardness  to  the  stalk. 

The  analysis  of  the  grain  of  wheat  gives  a  large  proportion 
of  the  carbonates  and  phosphate  of  lime,  and  we  know  that  this 
grain  only  thrives  upon  a  soil  containing  calcareous  matter.  It 
was  long  ago  observed  in  Massachusetts,  and  is  also  seen  in 
certain  districts  in  Maine,  that  wheat  straw  grows  very  weU, 
but  the  grain  does  not  fill  and  present  a  plump  and  solid  ap- 
pearance, but  looks  wihed,  and  is  not  heavy.  This  was  for- 
merly supposed  to  be  owing  to  the  climate,  but  on  more  care- 
ful examination,  it  is  found  to  arise  from  the  want  of  lime  in  the 
soil.  Many  animal  manures  contain  a  litde  of  this  substance, 
and  it  accordingly  appears,  that  where  a  farm  is  well  manured, 
that  wheat  will  grow  well  upon  it,  but  a  large  annual  expendi- 
ture is  required  for  the  purpose.  It  is  observed,  that  all  the 
grain  regions  of  the  country  have  soils  more  or  less  calcareous, 
and  we  find,  that  by  adding  lime  to  the  soil,  we  may  produce 
by  art  the  material  wanting;  and  it  appears  by  the  [analyses 
here  presented,  and  by  the  results  of  certain  experiments, 
which  have  been  made  in  France,  and  repeated  here,  that  a 
very  minute  proportion  of  lime  is  amply  sufficient  for  the  pur- 
pose. Thus  one  or  two  per  cent  of  carbonate  of  lime  will  an- 
swer the  purpose,  and  this  small  quantity  costs  so  little,  that 
any  farmer  can  well  afford  to  apply  it  to  the  soil.  Indeed,  I 
do  not  see  how  he  can  afford  to  do  otherwise,  since  he  will  be 
a  loser,  and  his  more  skilful  neighbors  will  be  enabled  to  supply 
the  market,  while  he  will  not  be  able  to  recover  his  seed. 
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It  is  a  great  mistake  to  suppose,  that  wheat  will  grow  in  any 
soil,  for  I  know,  that  in  many  instances,  the  crop  raised  the 
past  season,  which  has  certainly  been  very  propitious,  did  not 
equal  in  value  the  seed  sown;  and  these  instances  all  occurred 
where  the  soil  was  destitute  .of  lime,  and  was  not  largely  ma- 
nured. 

Unless  you  wish  to  waste  your  labor  upon  barren  and  unpro- 
ductive fields,  attend  carefully  to  the  nature  of  your  soil,  and 
supply  those  elements  which  are  wanting,  in  order  to  render  it 
fruitful. 

When  lime  is  moistened  with  water,  it  becomes  hot,  swells, 
and  falls  into  a  bulky  white  powder,  called  by  chemists  the  hy- 
drate of  lime,  it  being  composed  of  water  combined  with  that 
substance  in  a  solid  state.  This  powder,  if  the  lime  is  of  good 
quaUty,  will  amount  to  nearly  three  times  as  much  as  before  it 
was  slaked,  so  that  one  cask  of  lime  wiU  fill  three  casks  with 
the  hydrate,  or  water-slaked  lime.  If,  on  tfie  other  hand,  the 
lime  is  exposed  to  the  action  of  the  air,  it  will  attract  carbonic 
acid  gas,  and  become  air-slaked,  which  operation  re-converts  it 
into  its  original  chemical  state.  The  hydrate  also  attracts  car- 
bonic acid  from  the  air,  and  is  likewise  converted  into  the  car- 
bonate, whidi  will  weigh  nearly  twice  as  much  as  the  quick 
lime,  from  which  it  is  made. 

I  mention  these  evident  facts,  in  order  to  assure  the  fanner, 
that  when  he  buys  a  cask  of  lime,  it  will  make  about  three  of 
the  article  which  he  uses  as  a  manure,  and  consequently,  that  it 
is  not  so  expensive  as  he  might  imagine,  since  it  increases  in 
bulk,  and  will  cover  a  considerable  surface.  Moreover,  by  a 
skilful  management,  the  farmer  may,  by  the  use  of  lime,  form  a 
vast  number  of  valuable  composts,  and  may  destroy,  or  mi,  as 
he  pleases,  the  seeds  and  insects  in  his  compost  or  bam  ma- 
nure. It  also  has  the  power  of  decomposing  animal  and  vege- 
table  substances,  the  extent  of  which  operations,  a  skilful  hand 
can  regulate  at  will,  and  a  great  variety  of  valuable  saline 
compounds,  the  most  active  of  manures,  may  be  formed.  There 
are  are  many  cases,  also,  where  the  combining  power  of  this 
substance  can  be  taken  advantage  of,  in  the  neutralintion  or  re- 
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moval  of  deleterious  matters,  and  by  judicious  management, 
those  very  principles  may  be  converted  into  valuable  manures. 
The  following  table  shows  the  relative  strength  of  several 
different. kinds  of  hmestone  found  m  Mame  during  the  past  sea- 
son; 100  grams  being  the  weight  of  each  stone  analysed. 


^--«»-         ''^LSlti^t' 

ItuolubU  matter. 

Carb.Ltmu 

Q^umHtitf  pure 

per  cent. 

perct. 

JAme  fr  ct. 

Beds  In  gnetairat- 

BqcUMd, 

inf  on  gran,  rocks, 

49. 

51. 

28.71 

Wlnthro|»,  Mr.  BolTa 

ti                  14             ' 

flun, 
HalloweU, 

U                  CC 

49. 

67. 

91.94 

u            u 

49. 

68. 

98.60 

Newlleld,  Impure  kind. 

li                u 

S6. 

74. 

41.10 

**       purer,  Daw 

4(                  .( 

flun, 

(i                  CI 

19. 

8L 

45.41 

Norway, 

naemu. 

U                  tt 

88. 

6S. 

94.60 

tt                  Ct 

31. 

69. 

98.70 

ParlM, 

tt                  t. 

18. 

8S. 

46.13 

Whitelleld, 

tt                 U 

5. 

95. 

53.50 

Union, 

It                  U 

It  is  a  common  practice  among  fanners  to  make  use  of* 
peat,  pond  mud,  or  nwck,  as  they  call  it,  and  I  have  observed 
instances  in  which  it  was  evident  that  the  soil  was  greatly  in- 
jured by  its  application.  In  one  instance,  I  observed  in  Water- 
ford,  that  a  portion  of  the  field  on  which  this  substance  was  plac- 
ed, presented  a  dwarfish  and  sickly  yellow  crop  of  Indian  com, 
while  that  part  of  the  field,  not  treated  by  it,  was  covered  with  a 
most  luxuriant  and  healthy  growth  of  the  same  com.  The  op- 
eration was  tried  experimentally,  in  order  to  ascertain  the  val- 
ue of  peat  alone  as  a  manure. 

If  it  had  first  been  made  into  a  compost,  with  animal  ma- 
nure and  lime,  it  would  have  presented  very  different  results. 
Lime  alone  on  peat  merely  renders  its  acid  properties  inert, 
and  then  it  answers  pretty  weU  as  a  manure.  But  if  laid  down  in 
layers  with  bam-yard  manure,  night  soil,  dead  fish^  or  any  other 
animal  matter,  and  then  each  layer  is  strewed  with  lime,  a  most 
powerful  fermentation  will  take  place,  and  a  vast  quanUty  of 
ammonia  will  be  disengaged,  which  combining  with  the  ulmic 
acid  of  peat,  will  form  ulmate  of  ammonia,  a  most  powerful  ma- 
nure. Carbonate  of  ammonia,  and  many  other  salts,  will  also  re- 
sult, which  convert  the  whole  mass  into  the  very  richest  kind 
of  manure,  forming  what  may  be  properly  called  a  universal 
compost. 

If  the  fanner  is  desirous  o(  destroying  the  seeds  and  insects 
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ja  barn-yard  manure,  let  him  heap  it  up  in  alternate  lajerg,  with 
fresh  quick-lime,  and  the  heat  generated  wiB  efiectuallj  destroy 
them.  This  operation  produces  a  number  of  soluble  salts,  and 
therefore  it  should  only  be  done,  where  the  manure  ia  soon  to 
be  used,  for  the  rain  would  remove  them  in  soluuon. 

If  a  soil  is  charged  with  sulphate  of  iron,  it  is  best  to  use 
quick-lime  in  powder  sprinkled  on  the  sur&ce  of  the  soil,  for 
its  actioa  is  tbe  more  rapid  and  powerful.  Gflnerally,  how- 
ever, it  is  proper  to  slake  the  lime  with  water,  and  then  to  ex- 
pose it  freely  to  the  air,  in  case  it  b  to  be  sown  broad-cast,  so 
that  it  may  become  carbonated,  which  renders  it  more  perma- 
nent, it  being  less  soluble  in  water. 

In  general,  it  may  be  stated,  that  about  four  casks  of  lime 
are  required  for  each  acre  of  land,  and  according  to  the  experi- 
ence of  M.  Fuvis,  this  quantity,  in  many  cases,  was  found  am- 
ply sufficient.  If  the  soil  is  loose  and  sandy,  without  any  cl^r 
bottom  near  the  surface,  it  is  evident  that  annual  renewals  will 
be  required,  until  the  desirable  quantity  is  obtained. 

Tbe  following  tables  shew  the  amelioration  of  soils  in  France 
where  liming  has  been  very  successful^  and  where  it  has  been 
found  that  3  per  cent  of  lime  in  the  soil,  was  amply  sufficient  to 
render  it  extremely  luxuriant.  It  will  also  be  remarked  that 
the  beneficial  effects  of  this  treatment  were  even  more  strong- 
ly marked  on  the  rye  crops  than  on  those  of  wheat.  It  is  found 
also,  that  lime  succeeds  best  when  used  in  a  compost  of  animal 
and  vegetable  matter,  and  where  this  method  is  pursued,  the 
soil  becomes  annually  richer,  instead  of  being  exhausted. 
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Marl  may  be  used  in  the  same  maimer  as  air  slaked  lime, 
and  it  b  fomid  to  possess  similar  properties.  Sea-shells  may 
be  nsed  when  iH^oken  to  pieces  by  the  acdon  of  fire,  or  hf 
frost,  and  great  benefit  is  gained  by  such  a  dressing.  Shdis 
owe  their  fertilising  pn^rties  to  the  carbonate  of  lime,  of 
which  they  are  chiefly  composed,  but  their  compact  texture 
requires  to  be  broken  down  in  the  manner  alluded  to. 

Burnt  bones  contain  a  small  quantity  of  carbonate,  mixed 
with  a  large  prc^rtion  of  the  phosphate  of  lime,  and  may  be 
advantageously  used.  Bones  ground  to  powder  have  also  a 
very  powerful  and  desirable  influence,  forming  one  of  the  most 
valuable  top-dressings  with  which  we  are  acquainted.  The  re- 
fuse bone  black,  from  sugar  refineries,  is  also  extremely  pow- 
erfiil,  and  is  one  of  the  warmest  mid  strongest  manures  known. 
It  is  highly  prised  m  France,  and  I  have  formerty  mentioned 
the  fact,  that  orders  were  even  sent  to  this  country  for  this  ar- 
ticle. It  may  be  made  into  a  compost  with  odier  matters, 
since  it  is  too  strong  to  be  used  alone. 

Gypsum  is  said  to  operate  well  as  a  stimuiant  to  vegetation, 
and  acts  powerfully  where  the  the  soils  are  calcareous.  In 
Pennsylvania,  it  is  sown  broad-cast  upon  their  limestone  soils, 
and  operates  powerfully,  favoring  the  growth  of  grain  and  gras- 
ses. In  Maine,  it  is  the  general  opinion  of  farmers,  that  this 
mineral  does  not  succeed  upon  the  sea-coast,  while  it  answers 
a  good  purpose  in  the  interior  of  the  State.  I  am  not  yet  pre- 
pared, however,  to  report  upon  the  subject,  since  I  have  not 
been  able  to  gallier  the  requisite  number  of  facts. 

I  will  venture  to  say,  however,  that  gypsum  will  prove  an 
advantageous  dressing  to  the  soils  near  Houlton,  New  Limerick, 
and  along  the  whole  course  of  the  Aroostook,  while,  if  it  should 
be  required,  the  Tobique  river,  opposite  the  mouth  of  the 
Aroostook,  contains  upon  its  banks  an  inexhaustible  supply.  It 
will,  however,  seldom  be  necessary  for  many  years  to  apply  any 
manures  to  the  Aroostook  soils,  for  the  farmers  there  only 
complained  that  the  soil  was  too  rich  at  first,  and  when  reduced 
by  several  years  cultivation,  was  more  easily  managed.  I  have 
no  doubt  of  the  truth  ot  \Vi\!&  oV^i&^n^^voti^  (qc  u^^n  Mr.  Fair- 
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banks'  farm,  on  that  river,  I  observed  gigantic  wheat  stubble, 
one  straw  of  which  measured  IJ  inch  in  circumference,  and  Mr. 
F.  remarked  that  new  crops  were  frequently  laid  by  their 
weight,  before  they  were  ready  to  reap. 

I  have  no  doubt,  that  in  the  course  of  time,  it  will  be  found 
advantageous  to  bum  the  Aroostook  limestone,  for  the  treat- 
ment of  the  soils,  where  they  are  devoid  of  it,  and  every  ad- 
vantage is  there  presented  for  this  purpose. 

The  limestone  of  Newfield,  Norway,  Paris  and  Buckfield, 
may  be  advantageously  used  for  manure,  and  can  be  burned  by 
means  of  peat  or  wood.  On  the  sea-coast  it  will  be  more  eco* 
nomical  to  purchase  Thomaston  and  Camden  lime,  unless  it 
should  be  found,  that  lime-burning  can  be  carried  on  on  a  large 
scale  by  means  of  peat  or  hard  coal. 

There  are  so  many  localities  of  peat  in  Maine,  that  I  hard- 
ly have  thought  it  necessary  to  describe  them,  but  I  would, 
however,  point  out  the  localities. 

1st.  On  the  rail-road  route  in  Bangor. 

2d.  AtBluehill. 

3d.  Near  the  Marsh  quarry  in  Thomaston. 

4th.  In  the  town  of  Limerick,  in  York  County. 

5th.  In  the  town  of  Waterford,  in  Oxford  County,  on  the 
Coolidge  farm. 

These  localities  are  among  the  most  abundant,  and  may  be 
most  advantageously  wrought  for  fuel,  which  may  be  used  for 
the  burning  of  lime  and  for  domestic  use,  besides  which  it  may 
be  converted  into  a  powerful  manure,  adapted  admirably  for 
loosening  and  enriching  clayey  soils. 

Artificial  meadows  formed  upon  the  surface  of  a  peat  bog,  are 
always  exempt  from  drought,  and  they  are  remarkably  fertile. 
They  may  be  made  by  carting  soil  upon  them,  and  will  amply 
repay  the  labor.  Any  person  who  is  desirous  of  seeing  a  fine 
example  of  an  artificial  meadow  of  the  kind  I  have  mentioned, 
is  referred  to  the  rich  farm  of  Benjamin  Bussey,  Esq.  Jamaica 
Plain,  Roxbury,  Mass.,  where  that  enterprising  agriculturalist 
has  formed  an  "almost  evergreen  meadow,  of  the  kind  alluded 
to  above. 
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I  maj  remark  in  general,  that  all  the  soils  between  Bangor 
and  the  mouth  of  the  Kennebec,  evidentty  need  liming  to  great* 
er  or  less  extent ;  and  the  vicinity  of  Richmond,  Gardmer, 
Vassalborough,  Unity  and  Dixmont,  evidently  would  be  hi^y 
improved  by  its  judicious  application. 

When  we  have  learned  by  chenucal  analysis,  the  composition 
of  the  most  remarkable  soils  of  the  State,  we  may  be  enabled 
to  give  specific  directions  for  their  amelioration. 

Much  light  may  be  guned  respecting  their  relative  fertility,  by 
the  agricultural  returns  made  under  the  orders  of  the  Legislature, 
and  if  due  attention  is  paid  to  the  filling  of  the  blanks,  sent  out 
to  the  treasurers  of  the  various  towns,  we  shall  have  an  admi- 
rable statistical  view  of  the  relative  value  of  the  various  soils  in 
different  parts  of  the  State. 

It  will  be  useful  to  send  out  printed  blanks  for  other  kinds 
of  produce  besides  wheat,  so  that  we  may  learn  what  are  the 
present  agricultural  capabilities  of  the  State,  and  in  another 
year  we  can  furnish  more  extended  and  accurate  information  on 
this  very  important  subject. 

Geology  and  chemistry  are  capable  of  fumishmg  powerful 
aid  to  the  farmers,  and  if  we  are  allowed  sufficient  means  to  ac- 
complish the  work  in  a  satisfactory  manner,  immense  benefits 
will  necessarily  accrue  to  the  citizens  of  Maine. 
Respectfully  submitted. 

By  your  obedient  servant, 

C.  T.  JACKSON. 
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